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week’s issue the ENGINEERING AND MINING JOURNAL contains 
pages reading matter addition the usual 24, and also two- 
page illustrated supplement. large part our space given 
condensed abstracts some the papers read the Mining and 
Metallurgical sections the Engineering Congress Chicago, which 
will have begun its sessions the time this number reaches the 
our readers. later issue expect give full reports the pro- 
ceedings the sections which our readers are specially interested. 


NEITHER Colorado, Idaho, nor any other Western State going out 
business, whatever price silver may reach. Their enterprising people 
will adapt themselves with characteristic energy the new conditions and 
will continue prosper. Fortunes may not accumulated quickly, 
and wages will lower than formerly, but the Rocky Mountain States 
will still profitable fields for the investment capital. 


OUR mining news columns show the extent which interest gold 
producing properties has been excited the fall silver. Prospectors 
are busy everywhere the search for new gold deposits, and old proper- 
ties which have been abandoned only partly worked are being reopened 
and made ready for further developments. Evidently gold mining, which 
has been somewhat overshadowed the magnitude the silver interest, 
have new and, hope, prosperous growth. This tendency 
apparent not only the West, but the South, where the extension 
mining and the adoption improved processes for working refractory 
ores promise increase the gold output considerably within few years. 


curious fact that one the most promising new gold regions 
the world also all probability the oldest. The gold mines Masho- 
naland, South Africa, for the development which extensive 
scale preparations are progress, were worked early period that 
can only conjecture the date, and cannot even learn definitely who 
were the people that have left behind them such evidences skill min- 
ing, metallurgy and engineering. another page will found 
condensed account the works these ancient miners, who must have 
held the region for long period, and whose forts temples have sur- 
vived for many centuries after the total disappearance their builders. 


THE financial situation far outshadows all trade technical questions 
to-day. Every one looks for some measure revived confidence from the 
repeal the Silver Purchase Act, but assuredly that alone will not bring 
the prosperity expected some. 

The demand for free coinage the present condition affairs pure 
insanity. There are but two courses open: scramble for gold, which 
must enormously appreciate its value and bring commercial catastrophe 
universal bimetallism flexible ratio, which will allow desirable 
changes being made the money standards gradually not dis- 
turb industry. The wisest course pursue that which will quickest 
bring the nations appreciation the dangers change 
the world’s measure values. 


THE repeal the Sherman Act seems absolutely assured. The 
free coinage advocates have utterly failed gain the support public 
opinion. Whether the general alarm and loss confidence the value 
everything, shown the present terrible financial crisis, are ill 
founded may open question, but there can doubt whatever 
that originated and largely sustained the impression among 
foreign and home investors that the continued purchase silver would 
ultimately drive our gold away, and render impossible for this country 
maintain its silver coinage parity with gold. 

Since more than per cent. the business the country done 
confidence, anything which tends impair that far more conse- 
quence than slight changes the actual quantity our silver money; 
supreme folly, therefore, continue the disastrous agitation 
for free coinage, and thus keep alive the cause much the finan- 
cial distress which now paralyzing the business the country. 
the wise and patriotic men which they claim be, let the free coin- 
age advocates frankly and promptly recognize the situation and announce 
publicly that while convinced that their policy the right one, yet 
deference public opinion, and being anxious promote return 
much needed confidence, they withdraw all opposition the uncondi- 
tional repeal the silver purchase clauses tne Sherman Act. 


THE extent the railroad interest the country shown the 
appearance the annual supplement Poor’s For long 
time the Manual” gave the only statistics collected which attempted 
cover all the railroads the United States; and although now sup- 
plemented the reports the Interstate Commerce Commission, the 
delay publication, which seems inseparable from official Government 
reports, still permits the Manual” give the earliest connected state- 
ments railroad operations. From the introduction appears that 
the close 1892 there were 175,223 miles railroad the country, 
increase 4.429 miles during the year. The gross earnings these 
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amounted the great sum $1,205,272,023, which over two-thirds, 
was expended operating the roads, leaving $358,638,520 
net earnings from addition this, the railroad companies 
received $114.619,545 from other sources (including rentals), making the 
sum $473,258,065 all. Payments for interest and rentals were $334,- 
524,891, and for dividends stock The total amount nomi- 
nally invested the railroads was $11,088,933,606, which $4,920,555,225 
the form stock, the balance funded and floating debts. The 
average interest paid all debts was 4°38 per cent., probably the lowest 
paid any similar form obligation, while the average return the 
stock was only 1°68 per cent. 

the operation the roads 35,754 locomotives, 34,221 passenger- 
train cars and 1,168,867 freight cars were employed. Trains all class- 
ran 864,910,463 miles, carrying 575,769,678 passengers 13,697,243,804 
miles, and 749,331,860 tons freight miles. The av- 
erage passenger traveled miles, while the average haul ton 
freight was 113 miles. How cheaply the service done shown the 
average rates, which were last year 2°143 cents per passenger-mile and 
cent per ton-mile. curious note that there are still 38,641 
miles track laid with iron rails; last year 1,115 miles iron were re- 
placed with steel, and few years the iron rail will disappear. 


THE EVOLUTION THE ANTHRACITE COAL BREAKER. 


The hard anthracite coal ignites with such difficulty, 
especially when large lumps, that when was first shipped Phila- 
delphia 1820 was thrown away being nearly incombustible. 
was found, however, later, that when broken comparatively small 
size and the fine coal screened out, allow the air circulate 
between the ignited lumps, burned freely and, fact, that was the 
most valuable fuel the world had yet found. 

the early history the trade this coal was shipped market 
came from the mine, and the consumer broke with hammers, and 
screened himself, but the loss fine coal, which was practically useless 
since could not burned ordinary grate nor any appliance 
suited the conibustion coarse coal, was heavy, and the trouble, 
annoyance and cost breaking the coal hand great that some 
the merchants were induced break and screen the coal the yards, 
and sell screened coal the consumer. The popularity this quickly 
brought further progress the same direction, machinery being em- 
ployed break and screen the coal, and classify according size. This 
manipulation also afforded opportunity pick out the pieces slate 
which ran through and could not separated while the coal was large 
lumps. 

The evolution the anthracite coal breaker furms extremely inter- 
esting chapter the history the Pennsylvania coal trade. Innumer- 
able devices have been experimented with for breaking the coal, com- 
mencing with the hammer, passing through various types dentilated 
plates and rolls with teeth and corrugations various forms. steady 
progress has heen made increasing the capacity breakers and reducing 
the cost the work, now there probably machinery used 
the mineral industry the handling and the preperation miner- 
als for market that isso perfect and economical that the modern 
anthracite breaker. example the most advanced prac- 
tice illustrated and described another page. other industry 
know machinery single plant that can handle much 
4,000 tons (of 2,240 ten hours, can done this magnificent 
plant which the Lehigh Wilkes-Barre company completed last year 
one its largest collieries. 

noted also that the machinery has been improved the 
waste preparation has been diminished, not only better and more 
careful handling, but also utilizing larger proportion the coal. 
not very long ago that what called was the smallest size 
merchantable coal, and even that was sold lower price than the 
larger sizes while everything below the chestnut size went into the culm 
pile. Now the chestnut commands the same price the next stove” 
size, while pea coal, No. pea, buckwheat and rice have been added 
the market list,and find extensive use, chiefly the production steam. 
This change has been due directly the introduction improved forms 
grates and furnaces which the smaller sizes can used; and indi- 
rectly the greater competition these days, enforcing economy both 
production and consumption, and making all realize the necessity 
economy. 


THE BEST POLICY FOR THE SILVER 


THE free coinage advocates have now opportunity magnifi- 
cent service the cause and cover themselves with 
glory. 

Let them once announce that while they still believe their cause just 
and that its adoption would benefit the world, yet, recognizing that public 
opinion overwhelmingly against free coinage the purchase silver, 


and that public confidence, which constitutes the foundation more than 
per cent. the business the country, has been shaken fear that the 
continued purchases silver will drive out gold and bring the single 
silver and believing that the public announcement their 
withdrawal all opposition the repeal the silver purchase act will 
tend restore that confidence urgently needed business to-day 
they are ready patriotic citizens who seek only the good the country 
join securing the unconditional repeal the Sherman Act. 

Nevertheless, being fully convinc that the sudden demonetization 
silver and adoption single gold standard, which now impending, 
will not only destroy the the money two-thirds the human 
race, but will bring appreciation the value gold which will produce 
such world-wide industrial and financial catastrophe history has never 
recorded, and believing that this threatened disaster can now pre- 
vented only international action, they ask that the United States 
propose other nations the appointment international monetary 
commission composed eminent experts empowered and instructed 
their several governments— 

1st. select universal monetary standard. 

2d. adopt méasures for securing the use gold and silver such 
flexible will afford permanent stability the value the 
money. 

3d. adopt measures for facilitating international monetary transac- 
tions and for their supervision and control. 

The absolute fairness and other intrinsic merits this plan would meet 
with universal appreciation, and the patriotic action the free coinage 
advocates surrendering their personal opinions this arbitrament 
would them sympathy and approval which they not now 
enjoy. The this plan would establish the use silver 
extent not otherwise possible and would benefit not only the producers 
the white metal, but the whole industrial world. 

If, however, the other nations should not disposed join promptly 
this Commission, then certain that the United States must once 
strengthen its gold reserve. Congress should therefore couple the repeal 
the Sherman Act with authority and instructions the Secretary the 
Treasury sell bonds, and purchase and hold not less than $200,000,000 
not more than $500,000,000 gold, unless, the mean time, the 
European nations should join international agreement for universal 
bimetallism some such plan that proposed above. are not 
alarmists; are convinced that all that needed re-establish con- 
fidence and start the now silent wheels industry the positive 
assurance that this country will once place its finances impregna- 
ble condition. man who all familiar with the actual condition 
below the surface affairs here will question the necessity prompt and 
decisive action this matter. The the Sherman Act essential, 
but not sufficient. 


NEW PUBLICATIONS. 


THEORY AND TECHNIQUE STATISTICS. Prof. August 
Translated. with introduction Dr. Roland Falkner. 
Philadelphia. The American Academy Political and Social Science. 
Pages, 248. 

“We understand statistics extensive range practical rather 
than theoretical problems. They are characterized the effort 
penetrate into the multitudinous phenomena political and social life, 
nature and civilization, the enumeration characteristic facts, 
classification and explanation.” 

This opening sentence once gives Professor Meitzen’s definition 
statistics, and the key-note his whole work. has undertaken 
cover the subject completely possible within reasonable limits; 
give complete history statistical science, and then show its 
objects, its methods and the results obtained through it. 
brought his work long experience practical statistician which 
enabled him study methods and examples, and show how work 
this kind may well applied, and how may worse than wasted. 
good statistics are the greatest value the student, poor ones are 
less than use, for they are misleading and injurious; and too 
much the work done this direction thrown away, either 
account the absence proper judgment and method those who 
collect facts, knowledge and system those who arrange and 
present them. 

little over one-third the book occupied the historical sec- 
tion. Very early the history civilization there was beginning 
statistical work. say nothing the numbering the Israelites 
mentioned the Bible, there reliable evidence the taking 
censuses the people Egypt, China and Persia early 
period, while Greece and Rome the enumeration the people and 
the valuation property were made with great exactness. All this 
ended with the Roman empire, however, and the work was begun 
over again early the 16th century Muenster Germany, Sanso- 
vino and Botero Italy, and the Sieur Montmarin France. 
Their work was largely disconnected and empirical, and modern sta- 
tistical science really dates from the work Gottfried Achenwall, 
Germany, 1748 1772. From this point the book traces out the 
history statistics different countries, and that the attempt 
secure some uniformity method and results, which began with 
the meeting the first International Congress, Brussels, 
1853. Due credit given everywhere the work the eminent 
statisticians—Sussmilch, Quetelet, Kennedy and others—and the 
effect their labors the development the science. 
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the second part, the Theory and Technique Statistics, Pro- 
fessor Meitzen has developed with great care and severely logical 
way the rules and methods which ought applied statistical 
work. has, full measure, the tendency generalization and 
classification, which prominent characteristic the French and 
German writers, and also condensed style which times 
tends almost obscurity through the absence illustration and con- 
sideration special cases. This part the book requires close and 
careful reading enable one fully comprehend its meaning. Pro- 
fessor Meitzen thoroughly master his subject that has not 
always consideration for the student who must follow him dis- 
tance. 

The book is, without doubt, the most complete one yet written the 
subject, and must accepted the standard authority. ought 
studied all who have with the collection and arrangement 
statistics, least, and perhaps also many who have use them. 
has given good translation, into clear and readable 
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sending books for notice, will publishers, for their own sake and for 
that book buyers, give the retail price? These notices not super- 
sede review another page the Journal. 
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Gold and Silver Mining, 
EDITOR ENGINEERING AND MINING 


Sir: Your pointed reply the “Evening Post’s” article the 
“Mining Silver” ntting and timely answer many eftusions 
that sort, written apparently those who know nothing whatever 
about the wining the working its ores. 

seems that about time for the advocates single 
gold standard pause and how appreciated gold dollar 
more honest than depreciated silver dollar; also the existing 
coinage ratio unfair, how are establish one which will 
just, without according the same privileges silver that gold now 
enjoys. Why these people make such ado about the protits 
which few men (very tew) realize being able mine silver 
from cents cents per ounce, when they are absolutely silent 
regarding protits the very same kind men are realizing, who 
happen unfortunate enough produce gold from $10 
ounce? wrong make money silver mining, while 
perfectly right and proper make the same amount gold mining, 
real estate, merchandising, banking, stocks and the like? 
man, far informed, has ever accumulated much 
silver mining scores have made other lines business. Can- 
not this question put before the public that the average man 
may see that the same agencies which have decreased the cost 
manufactures and products general have reduced the cost produc- 
ing gold about the same extent? and, therefore, general propo- 
sition, ounce gold should have about the same purchasing 
power that enjoyed years ago? this metal gold and 
noble exempt from the laws which govern other products 
and manufactures? 

Now just word regarding the repeal the Sherman Act. You 
advocate the unconditional repeal the purchasing clause and the 
issue large amount bonds for the purchase gold. Those 
who depend upon the silver industry for our living would like 
inquire how long will take, this plan should adopted, accom- 
plish the desired end, and whether there will any market for 
silver the meantime? 

few weeks without ore market causes us, who are the 
ground, realize, have never done before, the consequences 
the whole mining and adjacent region our inability 
sell silver ore for few months only. That means suffering, loss and 
disaster great many people. But the shutting down our silver 
mines for few years, while this policy being worked out, means 
vastly more. means the complete wiping out the greater part 
the capital invested mines, real estate and business all kinds. 
means several hundred miles idle railroads and thousands 
miles unprofitable ones. means thousands hungry, idle 
people, seeking employment where they are neither wanted nor 
needed. means great impetus the growth socialism and 
anarchy. means all this and infinitely more. there other way 
work this problem out. Must done this way? 


GEORGETOWN, Colo., July 17, 1893. 


Mineral Industry for 
EDITOR ENGINEERING AND MINING JOURNAL: 

Sir: have read with great interest the volume the In- 
dustry,” and have been surprised and gratified the completeness 
the work. very thorough statement made the conditions sur- 
rounding all those industries that deal with the useful minerals. The 
subjects are treated from almost every point view, sources supply, 
markets, processes, prices, statistics, etc., and think that you are 
congratulated the results. book reference for the coming 
year will invaluable. The Industry” fine book. 

York, May School Mines, Columbia College. 


EDITOR ENGINEERING AND MINING JOURNAL 

Sir: gives great pleasure impress application the 
thoroughness and utility which characterize the compilation 
the Industry” throughout. think you have handled and 
condensed immense amount statistical and other material, 
most masterly manner, and placed form which will in- 
valuable engineers, metallurgists and business men, who have not 
the means time obtain much the material contains any 
other way. can only express hope that you will issue similar 
volume each year, and that will much service others 
one who interested mines and mining, ought be, and those 
who are without will certainly miss opportunity enlarging 
their ideas and knowledge. 

CHARLETON, 


ARGELIS, HAUTES PYRENEES, France, May 14, 1893. Mining Engineer. 


EDITOR ENGINEERING AND MINING JOURNAL 

Sir: want congratulate you the excellence the volume and 
the splendid system collecting statistics quickly which exempli- 
fied your present volume. this book you have exceeded any publi- 
cation the kind either this country orin Europe, not only giving 
the statistics our mining industries within few days the end 
the time which they relate, but also having the statistics writ- 
ten men who are known authorities the subjects which 
they treat, thus rendering your readers confident their correctness. 
addition the statistics, you have given excellent descriptions 
different ore deposits this country and abroad, well vari- 
ous metallurgical processes and the financial condition different min- 
ing industries. All these features combine make the book great 
value alike the miner, the geologist, and the business man. 


Geologist and Metallurgist. 


PHILADELPHIA, Pa., May 


EDITOR ENGINEERING AND MINING JOURNAL: 

Sir: There nothing compare with it, and there work which 
gives bottom facts and figures date, mining and metallurgy, 
the articles your book. Those who for years have de- 
pended upon individual efforts for the collection and arrangement 
excerpts and references covering our special professional labors 
can fully appreciate the magnitude the undertaking and the 
thoroughness the work you have accomplished placing before 
this immense amount detail matter upon varied subjects and 
short time. wish particularly bear witness the exceeding 
value the articles copper, gold and silver, chlorination and phos- 
phates, and offer you more than the common expression praise 
for the statistical tables and summaries which answer concise 
manner about all the questions economical subjects which have 
heretofore been widely scattered beyond our reach. 

ADAMs, 


MINERAL Va., May 12, and Man. Arminius 


ENGINEERING AND MINING JOURNAL: 

Sir: cannot sufficiently express admiration, nay, astonish- 
ment, the enormous amount information brought together, not 
the resources powerful government, but private enterprise, 
and that incredibly short time, such has never been attempted 
from afar any organization. The old adage, “Bis dat qui 
cito dat,” will thoroughly illustrated this case. You have con- 
ferred addition very large value your great work taking the 
enormous trouble translating all the multifarious data into metrical 
weights, and thus the greatest possible extent remedying the harm 
done that most unpractical still prevailing among the two 
most practical and pushing nations the world. for part, 
sincerely thankful yourself and your staff contributors, for that 
great work, and sure that every one who has occasion seek 
information that quarter will share that feeling. 

GEORGE LUNGE, 


Switzerland, May 1893. 


The Alkaline-Sulpbide Process Producing Nickel. 


ENGINEERING AND MINING JOURNAL: 

Sir: Referring Mr. Vaughan’s letter, your issue the inst., 
and Mr. Thompson’s article Orford Nickel 
the “Mineral Industry,” think your readers may possibly inter- 
ested the following historical notes: 1839 Mr. Charles Schaf- 
hault proposed the reduction copper sulphides fusion with alka- 
line substances. 1840 Mr. William Jefferies proposed reduce cop- 
per ores fusion, and the subsequent stirring “carbon” and 
1842 Thomas Bell proposed flux copper sulphides with 
alkaline substances, and separate the molten mass into upper and 
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lower portions; having observed that there was marked difference 
the contents such and “bottoms.” 1845 
William Gossage patented the separation copper from other metals 
repeating the tops and bottoms treatment until the nickel other 
sulphide forming the “bottom” was practically freed from copper. 

May 4th, 1891, application for United States patent (subse- 
quently allowed and issued) was filed English gentleman, Mr. 
Charles Bartlett, respect “Process producing and separat- 
ing sulphide nickel from ores containing nickel.” The specification 
accompanying this application stated: have discovered that when 
such ores and matters are mixed with ordinary niter cake, produced 
from the manufacture sulphuric acid with nitrates carbonates 
the alkaline bases, mixture two more the same, 
form flux, and are smelted above set forth, very matte 
very light specific gravity will produced, which will contain prac- 
tically all the copper contained the ore mattes, while the nickel 
will remain the form sulphides mass itself, and being 
greater specific gravity than the rest the mass will, when the 
smelted mass tapped from the furnace, settle the bottom any 
vessel which the mass collected. each case the bottoms, 
rich sulphide nickel, resultant from the first treatment with the 
flux, are subjected further smelting the same way, and re- 
sult each settling and separation the impurities will eliminated 
from the ‘bottoms,’ until finally ‘bottom’ produced which consists 
practically pure sulphide nickel. This may sold such 
may converted into metallic nickel into nickel oxide any con- 
venient manner.” 

March 14th, 1892, Mr. Thompson filed application for 
United States patent (subsequently allowed and issued) for ‘‘Process 
obtaining and separating sulphide nickel.” This process con- 
sisted “in smelting the ores mattes containing nickel with caustic 
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settle and separate specific gravity, and separating the same after 
settling.” The third consisted “in smelting the ores mattes contain- 
ing nickel with suitable re-agents (e. g., carbonates the various alka- 
line bases caustic alkalies) substantially described, and allowing 
the crude nickel formed settle, separating the same after set- 
tling any convenient manner, and smelting the same suitable 
furnace with tops rich sulphide alkaline metal ammonium 
resultant from the final separations the sulphide nickel previ- 
ous similar operations, and allowing the sulphide nickel formed 
settle, and separating the same after cooling.” may add that 
the patents Mr. Bartlett and Thomson have been assigned 
the Orford Copper Company. 

will observed that there are two groups patents covering sub- 
stantially the same method separating nickel 
from associated metals. But 1845 copper was the metal 
main consequence and nickel was the “impurity” 
whereas 1891 1892 the reverse was the case. This distinction 
great practical importance, even have not much legal weight. 


Pa., July 17, 1893. STEPHEN 


Gold Production Russia.—The gold product Russia 1891 
reported follows: Oural district, 11,532 kilos.; Tomsk district, 6,891 
kilos.; Irkoutsk district, 1,685 kilos. from crown mines and 18,714 from 
private mines, making total 20,399 kilos.; total all districts, 38,- 
kilos. 1891 the production, reported the ‘Mineral In- 
was 36,310 kilos., showing increase last year 2,512 kilos. 


The First German Railway.—The road connecting Nuremberg with 
Furth, the first link system now aggregating 26,000 miles 
length, was advocated Messrs. Plattner, Scharrer and Ley, worthy 


BREAKER No. WILKES-BARRE CoAL COMPANY. 


alkalies, carbonates the alkaline metal (sic) ammonium, other 
similar re-agents rich oxygen, substantially set forth, whereby the 
nickel converted into crude metallic nickel; allowing the crude 
nickel settle and separate gravity; separating the crude nickel 
after settling, and re-smelting the same with sulphide any alka- 
line metal substantially set forth, whereby nickel sulphide and caus- 
tic alkali are produced, and allowing the nickel settle 
and separate gravity, and separating the same after settling.” 

March 22d, 1892, English gentleman, Mr. John Thomson, 
filed application for United States patent (subsequently allowed 
and issued) for producing and separating sulphide 
nickel.” This method consisted smelting ores mattes containing 
nickel with sulphide any the alkaline metals ammonium, 
substantially described, whereby sulphide nickel formed which 
greater specific gravity than the remainder the mass and 
precipitated the bottom the mass while the copper, iron and salts 
soda rise the top, and may separated any convenient man- 
ner.” 

June 20th, 1892, Mr. Thompson filed applications for three 
United States patents (subsequently allowed and issued) for processes 
“obtaining and separating sulphide nickel.” The first these 
consisted “in smelting ores, mattes, other bodies containing nickel, 
with the tops rich caustic alkalies produced from smelting crude 
nickel with alkaline sulphides other re-agents producing sulphides 
alkaline metals ammonium previous operations.” The second 
consisted “in smelting the ore, mattes, other bodies containing 
nickel with suitable re-agent flux, substantially set forth, where- 
the nickel converted into crude metallic nickel, allowing the 
crude nickel settle and separate gravity, separating the same 
after settling, and re-smelting with niter salt cake substantially set 
forth, with excess carbon, whereby the niter salt cake de- 
compesed and soda formed, which unites with the crude 
sulphide, and allowing the nickel sulphide 


citizens Nuremberg, who were influenced the successful work- 
ing the English railway between Stockton and Darlington. ‘They 
were first met with absurd objections the scheme their fellow 
citizens, and when these were overcome argument the more 
cult task raising the money was encountered. Though the comumit- 
tee figured profit 12% the investment, was fully three months 
before the total capital 1,320 shares 100 florins each, about 
$56,100 all, was subscribed. For months all pedestrians, horses and 
carriages passing between the two towns were carefully counted, and 
was figured that the annual expense would about $5,500, and the 
yearly income, $12,500; least 12% the capital. But Germany 
was not yet ready for investment railways; 1834 Bavarian 
authority attempted prove that the promoters the Nuremberg- 
Furth Railway would annually lose 15% instead gaining 12%. 
Robert Stephenson, too, wanted $4,000 year for sending mechanic 
and translator; and this and the difficulty obtaining the right 
way under existing law made progress very slow that 1834 the 
shares were offered 30% discount. this critical time Bavarian 
engineer, Mr. Paul Dennis, returned from the United States, and 
offered his services. They were accepted, and about May 1835, 
work was commenced; and the line was opened travel December 
7th, 1835. The faithful shareholders were rewarded beyond all their 
expectations, and the shares rose rapidly 500%. From 1835 1860 
the line was worked the forenoon with animal power, and the 
afternoon with locomotives, for sake. Until 1847 the yearly 
number horse trains exceeded those drawn locomotives. 1860 
the horses were withdrawn. 1840 the manager was paid salary 
$500 per year; the traffic inspector received $300, and the cashier 
$200 per annum. The engineer, however, sent from England 
Stephenson received $625 per year, more than the manager. 
though the line now has competitor the form tram line be- 
tween the two towns, this first German railway hus now reserve 
fund $330,000, and pays 21% dividends its original share capital, 
which still retained. 
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THE WILKES-BARRE BREAKER. 


The engravings given with this article show one the latest and 
most complete coal the anthracite region Pennsyl- 
vania, Breaker No. the Lehigh Wilkes-Barre Coal Company, 
the South Wilkes-Barre Colliery. was completed and put into 
operation September last, and has capacity 4,000 tons per day. 
“double” breaker, having two complete sets machinery, 
that either side can worked independently the other. 
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The engravings given are from the working drawings courteously fur- 
nished Mr. Elmer Lawall, superintendent the company, 
under whose direction this magnificent plant has been erected. The gen- 
eral appearance shown the small engraving, Fig. which from 
photograiph, and which will give the reader good idea the breakers 
which are seen frequently the anthracite country. The coal 
handled breaker No. mined through two shafts, known respect- 
ively No. and No. No. shaft situated about 210 ft. north- 
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easterly the breaker, and No. shaft situated about 500 ft. south- 
westerly the breaker. Both shafts are sunk the Baltimore 
“big” vein. The No. shaft ft. wide ft. long, and the No. 
ft. wide ft. long. the present time, coal from the Hill- 
man, overlying vein, hoisted through the No. shaft, and coal 
from the Baltimore vein through the No. shaft. Fig. shows the 
position the shafts and the arrangement the tracks connecting 
them with the breaker. Fig. plan and Fig. section the 
upper landing the breaker which the mine cars are conveyed 
the hoist marked the breaker plan Fig. Fig. diagram 
showing the course followed the coal from the time dumped 
from the mine car the upper landing until reaches the pockets 
from which the different sizes are delivered cars the railroad 
track the foot the structure. 

The mine cars use this colliery are ft. in. long, ft. 
in. wide the top, and ft. in. the bottom. The height ft. 
in. with iron bottom, and ft. in. with wood bottom. Filled 
the level the top rail iron-bottomed car contains cu. ft., and 
wood-bottomed car cu. ft. loaded practice there average 
cu. ft. topping, making the capacity and cu. ft. respect- 
ively. Most the cars have wooden bottoms. The average load, 
taken from number cars they come from the shaft 6,337 

The loaded mine cars are run, gravity, from each mine shaft, 
common track leading the breaker. arriving the foot 
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this, each loaded car placed one the two hoisting cages, and 


hoisted the top the breaker, then run the dump chute. After 
car has been dumped and emptied, carried, means transfer 
rope and transfer track, around the breaker shaft and allowed 
stand immediately back the shaft the same side that was 
when loaded, shown Figs. and There sufficient fall 
tween the transfer track and the breaker shaft enable the empty 
car “bump” off the cage, and take the place of, the next loaded car 
that comes the same side the shaft. After the empty car 
leaves the cage the bottom the breaker shaft, runs, gravity, 
the foot empty car hoist, whence hoisted elevation 
sufficient carry back either the No. No. mine shaft, 
again lowered into the mines. 

run the machinery this breaker requires 100 The number 
men and boys required prepare and load the coal railroad cars, 
including the handling the cars between the shafts and the breaker, 
and disposing the refuse, when both sides the breaker are 
operation, 250. noted above the average weight coal carried 
the mine cars they come from the shaft, South Wilkes-Barre 
colliery, 6,337 Ibs. The average yield merchantable coal per car 
4,922 Ibs. The refuse loaded car, and dirt made prepara- 
tion, 1,415 22.3% the total. The percentage the several 
sizes coal present shipped from this colliery, follows: 
Lump, 0°3%; broken, 16°9%; egg, stove, chestnut, 
pea, buckwheat, 6°7%. 

(To Continued.) 
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THE ANCIENT GOLD FIELDS AFRICA. 


are indebted the interesting pages Mr. Theodore Bent’s 
“Ruined Cities Mashonaland.” for the following description these 
little known but promising gold fields and their ancient exploitation. 

The development the gold mining regions the Transvaal, 
which has already done much increase the white population 
South Africa, has been followed extension still further north- 
ward settlement and discovery. 


intersected several mountain ranges moderate height, generally 
covered with forests and with many streams and rivers the valleys, 
their abundant supply being sharp contrast the lack water 
which the great drawback the prosperity the Cape Colony. 

The establishment the Chartered Company posts where 
armed force was maintained made the exploration the country 
possible, and reasonably safe for small party; and 1891 Mr. 
Theodore Bent undertook the work under the direction the Char- 
tered Company and the Royal Geographical Society London, his 


CIRCULAR RUIN ZIMBABWE, 


Until very recently the region lying between the northern boundary 
the Transvaal and the Zambesi River was but vaguely known, 
and had been visited few hunters and traders only. Rumors 
the existence there mysterious ruins and evidences ancient pros- 
perity had been brought back such visitors; but the journey into the 
country was difficult and dangerous and systematic explorations 
were undertaken. 

long ago 1871, however, German traveler, Karl Mauch, en- 
tered Mashonaland and discovered some the ruins which rumor had 
spoken. seems have gone there with the preconceived purpose 
identifying the country with the Ophir the Bible, and his account 


Fic. WALLS ZIMBABWE. 


his discoveries was warped this purpose, and contained 
many evident discrepancies, that was not generally credited. 
Within the past few years the settlement the Zulu troubles was fol- 
lowed the annexation Bechuanaland the Cape Colony and the 
formation the Chartered Company South Africa, with authority 
establish trading posts and settlements the somewhat loosely 
defined territories known Mashonaland and Matabeleland. The 
former lies between the 17th and 2ist parallels south latitude, 
and extends from Bechuanaland the west the Portuguese coast 
possessions the east, including some the most attractive country 
South Africa. may generally described high plateau, 


main object being the examination the ruins existing there. 
that time reports the existence gold had already begun draw 
miners and prospectors, spite the difficulties the way reach- 
ing the country and supporting themselves and procuring supplies 
while there. Mr. Bent’s party was small, but well equipped; and 
seems have undertaken the work with mind free from all 
theories and anxious only find the facts, leaving any attempt 
explanation until afterward. 

describe the course his travels and all that discovered 


CRUCIBLES AND BLAST-PIPE. 


not possible within the limits article, and the reader who 
sufficiently interested the subject must referred the book 
itself. result his work may summed saying that 
has found reasonably.certain that very early date the country 
was occupied people considerably advanced civilization, who 
established central fortified city with chain outlying military 
posts, and who held the country not for agricultural commercial 
purposes, but primarily and chiefly work the gold deposits, which 
they did way showing some knowledge mining and metal- 
lurgy. 

The ruins the central post city Mr. Bent has “Great 


q 


JULY 29, 1893. 


Zimbabwe,” Mashona word meaning “the Chief’s Kraal,” 
capital, would say, distinguished from the various minor 
capitals scattered over the country. The ruins this place extend 


over space nearly mile long and quarter mile wide, and are, 
considering the climate and the lapse time, remarkable state 
preservation. While the idea defense was evidently the leading 
one their construction, there are traces buildings designed for 
religious purposes, and within the walls the town are remains 
smelting furnaces, depots stores and other structures connected 
with the mining industry. The walls this town are built small 
stones worked uniform size and laid together without morfar 
cement, evidently with great care. That the work was well done 
shown their present condition. The method construction 
shown Fig which view portion the walls taken from 
the outside, and Fig. which shows section the interior wall 
the central citadel temple. From dimensions, position and arrange- 
ment believed that the builders the town must have had some 
knowledge mathematics, and that they were the habit study- 
ing the stars, and probably worshipping the heavenly bodies, 
many ancient nations did. 

The walls have been well preserved, partly because they were laid 


3.—MINING TOOLS FROM ZIMBABWE. 


without mortar, and closely leave opportunity for vegeta- 
tion take root the crevices, and partly because the present in- 
habitants the country not use stone building, and have not 
interfered with the ruins. The remains found them, far Mr. 
Bent was able explore them, are very interesting character. 
Those found the temple and religious character indicate that 
the builders, not themselves Phoenicians, were very similar 
culture, and practiced sun nature worship very similar that 
which know the Phoenicians followed. 

Mr. Bent inclines the belief that this mysterious people who 
erected these works were Arab origin. The early people South- 
ern Arabia were the navigators the seas, 
Phoenicians were the Western; the two nations exchanged com- 
merce and had intimate relations many ways; and the earliest his- 
records which have show that was from the Arabians 
that large part the gold supply the ancient world was de- 
rived. There gold Arabia itself; the supply must have been 
brought from another country, and South Africa certainly the 
most probable source. Such, brief, Mr. Bent’s argument, based 
the facts has ascertained. 

The relics found Zimbabwe, which relate directly mining, in- 
clude tools (Fig. 3), the uses which are evident from their forms; 
remains smelting furnaces made cement and clay; crucibles and 
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blast pipes (Fig. clay; ingot-molds (Fig. which are the same 
form the Phoenician molds for tin ingots found Cornwall. Fig. 
shows some fragments the beveled edge one the smelting 
furnaces. The tools are bronze, the only iron relic found being the 
iron bell shown Fig. which Mr. Bent inclined refer much 
later date. and near the central fort town there are indica- 
tions mining operations, the ores apparently, been brought 
there from other points heated. 

The other ruins far discovered Mashonaland are much smaller 
extent than those Great Zimbabwe, and seem have been out- 
lying forts stations. every case there have been found near 
them ancient shafts generally sunk quartz veins containing gold, 
that they were probably built guard the miners and protect them 
against hostile attack. Some these stations are the same careful 
construction the walls Zimbabwe itself, while others belong 
later age, and are inferior workmanship; none them resembles 
any way the work the negro races, who have occupied the country 
within the historic period. 

The date which the ancient gold workings were begun, and the 
ancient cities built, must remain uncertain, and purely conjectural; 


7.—IRON BELL FROM ZIMBABWE. 


can only believe that was far anterior what call the his- 
toric period. How when the old miners were driven out their 
fortifications also matter conjecture entirely. Most probably 
was one those great migrations from north south which seem 
have occurred Africa intervals from the earliest ages. 

The first historic account the gold South Africa given 
some the Arab writers the 10th century, and somewhat later. 
They make mention permanent settlements mining operations, 
and appears that the Arabs that period were, like their descend- 
ants the present day, simply traders who procured gold from the 
natives exchange for goods. They had posts away from the 
coast, and conducted mining operations. Singularly enough 
recorded that the natives who brought gold the coast valued only 
because they found useful trade; for personal ornaments they 
much preferred brass, and that metal brought higher price among 
them than gold. The same fact was noted the Portuguese ex- 
plorers later date. 

The Portuguese navigators, who made their way the east coast 
early the sixteenth century, found the Arab traders there, 
and found also that gold was leading article traffic. The Portu- 
guese established themselves the coast, replacing the Arabs 
traders, and did not penetrate far into the interior, either colonists 
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explorers. The Matapa, Monomatapa, the Portuguese called 
the natives, were expert workers iron and copper, their de- 
scendants still are, but they not seem have followed the 
ancient workings have had the art obtaining the metal from 
the quartz veins, the gold they traded being from alluvial deposits 
entirely. The Portuguese accounts the natives and their customs 
agree fairly well with those the Arab writers, and some them 
also have made mention the ruined cities; but their accounts were 
evidently from hearsay, and they never visited the cities nor made any 


Fie. 


extensive explorations back from the coast. Probably about the time 
the Portuguese discovery the Monomatapa kingdom began break 
from internal dissensions, and somewhat later period was 
utterly unable resist the invasion the Zulus. The people were 
conquered and scattered, and though they clung their they 
speedily became what they are now, collection scattered tribes, 
with little cohesion among themselves and subjeci any 
Zulu raiding parties. 


MASHONALAND METALLURGISTS. 


The solitary inheritance this people have retained from their more 
powerful ancestors their skill iron workers, and they have 


IRON FURNACE. 


recourse the gold mines sources wealth. their knowl- 
edge iron working Mr. Bent speaks some length, and gives 
interesting description furnace for reducing ore used the 
Makalanga tribe, which visited his return. The furnace, which 
shown Fig. built clay and kind cement. The ore 
obtained from open working quarry the side neighboring 
mountain, broken with hammers and left for time spread out 
the rocks. The fuel used charcoal, and the blast supplied 
two men, each whom works two goat-skin bellows, shown Fig. 
the blast pipes (Fig. 10) are clay. takes the greater part day 
work charge; the iron run out into the ground adjoining the 
furnace. afterward reheated and forged into shape with stone 
hammers. The ore, stated, contains considerable proportion 
manganese. 

the gold mines Mashonaland there doubt that the ore 
deposits yielded largely the depth reached the ancient miners, 
and that they extended over considerable area. How far they 
extend, and whether deeper workings will find ore paying quality 
paying quantities, are questions which can settled explor- 
tions now progress. 

present Mashonaland difficult access, both for men and sup- 
plies. extension the present South African railroad system must 
pass through broken and difficult country, and the distance from 
Vryberg, the present northern terminus, nearly 1,000 miles. The 
natural route Mashonaland from the coast Sofala Beira 
way the Pungwe River. Under present conditions this line 
available only certain seasons owing the fevers the low coast 
belt, which are very dangerous white men, and the prevalence over 
considerable part the route the dreaded tsetse-fly, which 
fatal draught animals. There are serious physical obstacles the 
building railroad, but the Portuguese, who control the coast, have 
not been willing build one permit the English build. They 
have now begun the work, however, and have made some progress. 
The work mining Mashonaland has also been begun earnest, 
and this country, which one the earliest gold producers the 
world, has been once more restored the list. 


THE ENGINEERING 


The Congress which will meet general session Chicago, July 31st, 
will comprise the following divisions: 

Division A.—Civil Engineering, charge the American Society 
Civil Engineers. 

Division B.—Mechanical Engineering, charge the American 
Institute Mechanical Engineers. 

Division C.—Mining Engineering, charge the American Institute 
Mining Engineers. 

Division Engineering, charge the American 
Institute Mining Engineers. 

Division Education, charge special commit- 
tee, Prof. Baker, University Illinois, Champaign, Chairman. 

Division Engineering, charge Maj. Clifton Comly, 
Governor’s Island, 

Division G.—Marine and Naval Engineering, charge Commodore 

Divisions and which the American Institute Mining 
Engineers has charge, many interesting papers will read. give 
below abstracts number the more important, and will give full 
reports the meeting next week. 


IMPROVED SLAG-POTS; KELLER, BUTTE. MONT. 

This paper describes the form slag-cart buggy, usually called 
slag-pot used the Parrott Works, Butte, Montana, comparing 
them with the older forms, and also with those used the smelting 
works Pueblo, Colo., which are described Hofman’s “Metallurgy 
Lead.” These slag-pots are carefully and minutely described, and 
their work given. 


MINING AND MINERAL STATISTICS; NEVE FOSTER, SC., 
LLANDUDNO, NORTH WALES. 


The object this paper offer few suggestions for improving 
the mining and mineral statistics presented the governments var- 
ious nations both sides the Atlantic. the present time one 
may fairly complain two evils—lack uniformity some cases 
and want completeness others. The consequence that the sta- 
tistics are either less plain than they might be, are useless for com- 


AND AND CLAY BLAST-PIPE. 


parisons, fail present faithful picture the state the mining 
industries country. 

Quantity mineral raised; Value the minerals; Number 
persons employed producing the minerals; Number fatal 
accidents among these persons; Death rates from accidents; 
Duration life the persons employed and about mines. 

Mr. Foster calls attention the many differences method mak- 
ing out government statistics, and strongly urges uniformity, that the 
different governments shall least add their several reports one 
general complete table based uniform method weights, meas- 
ures, and classification. further adds that such tables might 
collected some central body such the American Institute Min- 
ing Engineers, the form small known the 
Mineral Statistics the World. 


BLOWING ENGINES; JULIAN KENNEDY, PITTSBURG. 

this paper the author describes and compares several well known 
types blowing engines, including, first, the vertical engine with air 
cylinders above, crossnead between the steam and air cylinders, and 
two flywheels, very common arrangement; second, the horizontal 
engine the same general type; third, the vertical double engine 
with air cylinders above, steam cylinders below, crank shaft and 
wheels the bottom; fourth, the horizontal engine the same type. 
The double engine gives very uniform pressure blast and presents 
many advantages. can readily compounded and generally 
compact and convenient type engine. The weak point about many 
blowing engines the air valves, which are frequently constructed 
cause unnecessary friction, and have too small inlet openings. 
type the latest practice this paper describes compound engine 
the Corliss type, built recently the Allis Company, Mil- 
waukee, for the Ohio Steel Company. conclusion, believes that 
the tendency designing blowing engines seems the following 
directions: compounding; 2d, obtaining valve-gear which will give 
liberal openings both inlet and outlet, and which can operated 
fairly rapid speed. The latter advantage can probably best 
secured the use metal valves operated far possible posi- 
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tively, which will also away with the vexation due the use 
leather, gum, and other short-lived materials. 


EXPERIMENTS THE SPECIFIC GRAVITY GOLD GOLD-SILVER 
ALLOYS HENRY LOUIS, SINGAPORE, 


Four alloys gold and silver were prepared, containing the metals 

These alloys were rolled, with repeated annealing, into thin strips, 
rather thinner than usual for assay cornets. The strips were 
thoroughly annealed, cut into and dropped into hot parting acid. 
They were boiled twice with No. parting-acid for one hour and ten 
minutes altogether, and then with No. parting-acid for minutes, 
washed thoroughly with boiling distilled water, and left under water 
under the exhausted receiver air pump for hours. 

Their specific gravities were then taken 15° with the following 
results: No. Sp. Gr., 20°36; No. Sp. Gr., 20°20; No. Sp. Gr., 20°31; 
No. Sp. Gr., 

Rejecting No. being probably due error, safe take 
the specific gravity the gold residue left dissolving the silver-gold 
alloys about 20°3 15° Apparently, the varying proportions 
the two metals the alloys not affect the result. 


discussion the methods testing. Chemical, physical and me- 
chanical tests are exhaustively considered, full details manipulation 
being given. Chatelier’s conclusions that the present state 
knowledge and practice, the following tests are recommended: 
Fineness grinding—according the residue from sieve 900 
meshes per square centimeter (5,850 squar inch); Resistance 
crushing—determined upon blocks mortar composed one part 
cement two sand, tempered plasticity; the sand having uni- 
form grain about mm. (0°04 in.) diameter, and the blocks being 
cubes mm. (2°8 in.) cylinders mm. in.) height and 
diameter; Invariability volume boiling water; Rapidity 
setting—the mortar being composed one cement two sand, and 
tempered normal consistency; fifth test, for the detection 
aluminates, should the object investigations conducted the hope 
becoming able foretell the stability cements air 


THE BESSEMER PROCESS SWEDEN; PROF. RICHARD AKERMANN, 
STOCKHOLM. 

The Swedish Bessemer steel-makers have the advantage iron com- 
paratively free from phosphorus and sulphur, while many cases 
‘is not necessary add manganese the converter, the iron carries 
sufficient proportion. The plan taking iron direct from the blast 
furnace the converter generally followed, and, fact, originated 
Sweden. The paper gives number analyses pig iron and 
blast furnace slags from different Swedish furnaces. 

consequence the low percentage silicon the pig-iron 
that the boil, violent ebulliton the carbon, generally begins from 
minutes after the blow has begun, and the ordinary time for 
the entire blow not more minutes, not counting the 
time used taking samples. The area the tuyere-holes, which 
Sweden are very large compared with the charge pig-iron, con- 
tributes large measure this result. This area generally amounts 
from square centimeters per ton pig-iron; exceptionally, 
may the one hand reach and the other hand square 
centimeters per ton. That the proportion just now mentioned 
large depends, however, means absolutely large total 
tuyere-area, but simply ‘upon the small charges, which general 
not amount more than 3,000 3,500 kilograms pig-iron. The con- 
verters are small, their diameters being about 


CASPERSSON’S CONVERTER LADLE AND STRAINER TUNNEL. 


Gold thus left, dissolving out the silver, highly spongy, and, 
annealing, undergoes very evident shrinkage. The result now 
obtained proves that, annealing, the molecule gold does not con- 
tract, but, the contrary, expands, the shortage bulk being due 
diminution the physical interspaces between the particles gold, 
while the interatomic distances must increase, the diminution being, 
course, greatly excess the increase. 

With regard the figures here given, may noted that Rose 
obtained, for the specific gravity precipitated gold, results varying 
between 19°49 and 20°72. His figures, taken together with mine, seem 
point clearly the existence heavy allotropic modification 
gold. is, course, possible, that the brown amorphous gold ob- 
tained, either precipitation the removal the silver from 
silver-gold alloy, may mixture ordinary and allotropic heavy 
gold, varying proportions; there can, however, little doubt the 
allotropism and the further fact that gold exists the alloy this 
allotropic form. 

TESTS HYDRAULIC MATERIALS; CHATELIER, PARIS, FRANCE. 

this paper the author calls attention the fine laboratories estab- 
lished Paris, Zurich, Charlottenburg and Petersburg, and the 
numerous conferences and congresses that have been held for the pur- 
pose studying methods and results the testing hydraulic ce- 
ments. his opinion that while good service has been rendered 
these, the growing multiplicity and complexity the tests proposed 
necessarily leads their restricted use, and according seeks sepa- 
rate those which are good and necessary from those which are unes- 
sential. discussing the matter lays down that the choice 
methods must preceded preliminary studies the three follow- 
ing factors: (1) The exterior qualities which co-operate the deterior- 
ation hydraulic qualities cement (rain, drying, sea-water, etc.); 
(2) the intrinsic properties which render them more less able 
resist such causes (chemical composition, degree calcination, fineness 
grinding, etc.); finally the conditions application which play 
part the more less rapid alteration the products (the water 
tempering, sand, compactness, etc.). 

Following this treats the chemical composition hydraulic 
products, including therein the general laws solution, the hardening 
hydraulic materials, swelling slacking, and chemical compounds 
cements. Cements are then classified follows: Portland cements, 
hydraulic limes, natural cements and mixed cements. The agents 
disintegration are then considered, and thus the way prepared for 


meters, but the bottom only 1°3 meters, while the interior 
height from the bottom the mouth usually varies between and 2°5 
meters (6°56 and ft.). 

For more than years, rotating converters exclusively have been 
used Sweden, and for the better preservation heat they always 
have the mouth the side. For the same reason the mouth the 
converter always very narrow, being often only 0°25 meter, 
but occasionally meter diameter. The total area the tuyeres 
amounts generally 120 square centimeters, and most often 
divided into from 200 holes, for the most part milli- 
meters, but now and then millimeters diameter. The pressure 
the air most frequently between 400 and 1,000 millimeters 
quicksilver (equal and Ibs. per square inch) and the blow- 
ing engines are generally from 600 900 

avoid loss the formation ladle skulls the object Cas- 
persson’s converter ladle, which has, since 1880, been used with great- 
est success the majority the Swedish Bessemer works. This 
arrangement, illustrated Figs. and consists narrow ladle, 
which furnished low down the side with lateral opening, 
that fits the mouth the converter, Immediately after the blow, 
the ladle brought the converter-mouth and made fast means 
wedges, the lugs, (see Fig. 1). The converter then turned 
down still farther, that its position indicated Fig. and 
part the bath metal runs into the converter-ladle, while most 
the metal remains the converter. precisely this circum- 
stance, coupled with the smaller depth bath occasioned thereby, 
that the advantages the converter-ladle depend. ladle, being 
never hot converter the end blow, operates, therefore, 
always chill; but the converter-ladle quite small, its power 
chill the metal bath, the incomparably larger part which remains 
the converter, after has been turned down, far less than that 
ordinary ladle, which receives all the molten mass. The result 
that the liquid Bessemer metal can allowed remain peace 
and quiet longer, permit the gases escape, and without fear 
partial freezing before being tapped into the molds, than before the 
advent the converter-ladle; least, longer than was with 
product only moderately hot the Swedish Bessemer metal gener- 
ally is, especially since the quantity handled Sweden each blow, 
has been shown, comparatively very small, and consequently the 
cooling effect the ladle proportionally great. the aid the 
converter-ladle, ladle-skulls, formerly common here, can pre 
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vented. But this great advantage may added another, viz., that 
the product somewhat freer from blow-holes, partly because with the 
converter-ladle longer time given for the escape the gases and 
for the more complete separation the slag rising the surface, 
and partly account the more moderate speed the stream 
metal incident the smaller depth bath. Since the converter- 
ladle, during teeming, fast and immovably fixed the converter, 
evident that the former cannot, like ordinary crane-ladle, 
over the molds, but that the molds must brought under the 
converter, either cars turntable. prevent the formation 
bad and faulty ingots Mr. Caspersson has complemented his conver- 
ter-ladle with so-called strainer-funnel, illustrated Figs. and 
The plate-iron funnel, furnished with the handle, and lined with 
refractory material, has the easily withdrawable chamotte-bottom, 
which provided with many larger smaller holes, the number 
which larger the same degree their diameter smaller. When 
teeming takes place, there first laid upon the mold, cast 
iron disc, with opening the middle, corresponding size 
the changeable funnel-bottom, and little side hole, which 
affords chance for the gases separated during teeming 
escape, and also for the man who directs the tapping judge 
when the molds have filled. The pre-heated 
funnel placed over the central opening, and the metal, 
tapped out through the converter-ladle into 
divided means the holes the bottom into more less 
streams smaller larger size. This division the 
metal ocasions, during its passage down into the mold, both more 
complete removal gases and greater cooling than takes place the 
ordinary mode tapping. The finer the strainer-holes the more ef- 
fective does its work become. There should be, therefore, least 
two different kinds strainer-bottoms hand, one with larger 
and the with smaller holes, and the choice between them can 
made according the temperature the blow. After unusu- 
ally hot blow bottom with smaller holes taken; and the tem- 
perature during the blow has been just hot enough, strainer all 
used. might supposed that the division the metal into 
many fine streams would likely dangerous reason the 
risk partial oxidation with accompanying red-shortness; but ex- 
perience shows that this prevented the gases which escape from 
the metal and speedily fill the mold covered cap, thus hinder- 
ing the contact the streams with the air. 


MICROSCOPIC METALLOGRAPHY, OSMOND, PARIS, FRANCE, 


When metal (whether simple substance, alloy, compound) 
presents, each the smallest parts which can reduced 
mechanical division, constant chemical composition, defined 
chemically homogeneous. But chemical homogeneity means 
necessitates mechanical homogeneity. There are perfectly amor- 
phous metals. Crystalline forces, the one hand, und tensions 
compressions, the other hand, determined inequalities tempera- 
ture the mass during heating cooling, give rise every metal 
the formation geometric elements structure. These elements 
may, moreover, assume perfect crystalline forms, with their planes 
cleavage; embryonic crystalline forms, segregated the midst 
paste confused organization; pseudo-crystalline forms expan- 
sion and contraction, like those produced the drying gelatinous 
precipitates (most frequently) these different forms associated. 
either case the adhesions between two adjoining structural elements, 
respectively homogeneous, may very different from the interior co- 
hesion each these elements. The mechanical properties this 
complex aggregate cannot simple,, and, when submitted 
strains sufficient produce deformation, the results may very differ- 
ent according the type structure the manner which 
affected the strains. may fairly said that metal does not 
present single resistance tension, single resistance compres- 
sion, but, fact, least theoretically, many resistances ten- 
sion, compression, may possess coexistent features struct- 
ure; only, any single test, the weakest the resistances in- 
volved which makes itself evident. 

the study rocks has given birth the special science petrog- 
raphy, the exact knowledge metals calls for corresponding science, 
which may named This originated with the 
work Dr. Sorby, 1864, and Professor Martens, 1878, and has 
been carried Wedding, Barba, Dudley and others since. 

The first step studying metallic structure under the microscope 
polishing. difficult formulate absolute rules; for the arrange- 
ment the polishers (if mechanical means are employed), the choice 
polishing substances and the substances used supports may 
varied according convenience within wide limits. Dr. Sorby employs 
the beginning emery papers mounted upon plate-glass, using consec- 
utively finer and finer grades, down the finest furnished com- 
continues the work with fine-grained water-of-Ayr stone; 
then with the finest crocus; and ends with the best washed rouge, with 
which sprinkles wet cloth held upon perfectly plane wooden 
backing. When the final emery paper good quality, the use the 
rouge may follow immediately without any intervening step. Profes- 
sor Martens substitutes for emery the stone called “Oelstein,” largely 
employed Swiss watchmakers, the powder which washes 
with the greatest care, separate into different classes fine- 
ness, each which shall perfectly uniform. 

Various forms microscopes and photographic apparatus can 
used, and several are described the paper. The methods used 
prepare the sections are coloration heat and attack chemical 
re-agents. The first and most important the metallic tests mentioned 
this paper are those showing the constituents steel. 

the carbon-steels three constituents are unanimously recognized. 
These are described Dr. Sorby (1) free iron; (2) the nacreous 
pearly constituent; iron combined with carbon. the other 
Professor Wedding distinguishes: (1) crystalline iron; (2) homogeneous 
softer, and (3) homogenous iron, harder, than the crystalline. Fin- 


ally, Mr. Howe, who his admirable “Metallurgy Steel,” has 
devoted metallography some excellent pages, proposes give 
these three constituents the names Ferrite, Pearlyte and Cementite. 
The use this triple nomenclature may easily have created certain 
confusion the minds readers, leading them suppose that the 
constituents recognized Professor Wedding were not the same 
those Dr. Sorby. But this not the case. attentive study 
the original memoirs, aided practical experience the matter 
question, justifies the assertion the identity the things under the 
diversity the names. The names Professor Wedding have the dis- 
advantage giving for each constituent definition which, shall 
see later, open controversy. the other hand, the names pro- 
posed Mr. Howe seem felicitous; they are brief; they not pre- 
judge (as would premature do) the nature the several con- 
stituents; and, their mineralogical terminations, they establish 
just relation between metallography and petrography. For these 
reasons they have been adopted this paper. 

number photographic plates made Mr. Osmond are given 
the inset plate accompanying this number. They show the results ob- 
tained examining steel bars and the explanations accompanying the 
plates. They include sections soft steel carbon); medium 
steel carbon); hard steel carbon); and blister steel. 
these examinations much information has been secured the effects 
steel hammering and rolling, heating annealing and hardening. 
Much has been done also the study accidental defects, such blow 
holes, bores, and recognizing the unequal distribution foreign 
bodies mass steel. While much remains done, and certain 
questions have been yet hardly attacked, two facts seem have 
been ascertained: When different steels are compared the same 
state their microstructure is, certain extent, characteristic their 
hardness. When samples the same steel are compared dif- 
ferent states the microstructure indication the manipulations 
which the steel has undergone, the temperature from which has 
been cooled, and the rate cooling. 

this way micrography complements analysis, and shows whether 
ties steels and the varied aspects their structure. the mean- 
ods, and whether will endure the strains which sub- 
jected. the present state our knowledge, such deductions can 
nothing more than personal estimates, lacking precision and certitude. 
Micrography cannot replace the old methods testing, until shall 
have established numerical relations between the mechanical proper- 
ties steel, and the varied aspects their structure. the mean- 
time, can only qualify, somewhat vaguely, the metal examined, 
good, passable, mediocre bad. But has immediate value, never- 
theless, that throws more light than derived from tensile tests, 
upon the causes the actual condition steel. enables 
reconstruct the thermal treatment which the steel has been subject, 
and modify this treatment practicable. this way, Mr. Dudley 
has been able draw from his microscopic observations conclusions 
both just and useful concerning the manufacture rails. 

may fairly said, that steel derives all its mechanical proper- 
ties from its chemical composition, its molecular condition, and its 
structure. This statement not exactly novel; was put forth about 
1878 the engineers the Terre Noire works, who, their turn, had 
predecessors holding the same view. Yet the proposition has remained 
dispute, and has received but scanty recognition. Thus has been 
sought determine the relations between the variables; for instance, 
between the chemical composition and the wear rails; or, even be- 
tween the amount rolling and the resistance shock; relations 
which unquestionably exist, but which are most frequently masked 
industrial products irregularities structure. Now that the essen- 
tial influence structure has been made plain for all time come, 
may hope that this new independent variable will introduced into 
such investigations, eliminated beforehand, that, the greatest 
benefit both producers and consumers, the relations may ascer- 
tained which connect the qualities steel with their chemical, physi- 
cal, and mechanical coefficients, determined the tests manu- 
facturers and inspectors. 

While microscopic studies have thus far been confined chiefly 
steel, some interesting studies have been made wrought-iron, cast- 
iron, and the alloys copper. the latter Mr. Guillemin found pos- 
sible determine the microscope the nature the alloys, and, for 
known alloy, the conditions casting and the mechanical work per- 
formed. These studies are capable great extension. 


IRON WITH SPECIAL REFERENCE MANGANESE 


Hadfield, Sheffield, England.t 


I,—IRON. 


Professor Arnold, the Sheffield Technical School, who has done 
much excellent work metallurgical research, recently produced, 
with the aid aluminum, sound ingot and bar from the purest 
known Swedish brand containing 99.8% pure iron. Table shows 
the physical quantities this metal. 

The tenacity pure iron (though far commercially absolutely 
iron has yet been obtained, Professor Arnold’s sample con- 
taining ‘07 per cent. about tons per square inch; but 
admixture various elements, and judicious hardening and tem- 
pering, treatment similar nature, this property can increased 
forged bars 110 tons, wire over 200 tons per square 


inch. Its yield permanent set may low tons per 


paper presented the Chicago meeting the American Institute Mining 
Engineers Division the International Engineering Congress. 

NOTE THE SECRETARY.—The manuscript this having been received 
too late printed advance the Institute, the and Mining 
Journal” kindly undertook type for use the meeting. The present 
the official edition, subject revision the RAYMOND, 

ecretary. 
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ARNOLD FROM SWEDISH BAR, CONTAINING BEFORE FUSION PER 
OF CARBON, 
Sample pure copper tested Hadfield for comparison. 


Mn. 0°06 0°07 
Original diameter, 0°798 
Original area, square 0°25 0°50 0°50 
Breaking-load, tons per square 14°75 
Total elongation, per cent., measured 50° 49°25 
area, per 80° 69°60 61°20 


*Probably; not measured exactly. 


square inch, high even tons per square inch, when 
the form bars. Its ductility, when tested length inches, 
will reach maximum per cent. the case mild carbon 
steel, even per cent. the case manganese-steel. Its reduction 
area rises high per cent. very soft products. 

There much difficulty giving satisfactory explanation the 
which are observed attend the hardening steel. 
Many theories have been put forward from time time, and the 
last few years the admirable researches Osmond, France, 
and Professor Roberts-Austen, England, have led great advances 
the observation the behavior iron under thermal treatment, 
well the molecular changes which attend the hardening steel. 
The value these particular researches cannot easily over-rated. 

The Beta Tueory.—Claiming both these investigators 
sonal friends, with regret that the writer dissents from the hy- 
pothesis advanced them with reference portion their work. 
The law atomic volume its relation steel alloys, ably formu- 
lated Roberts-Austen, will undoubtedly service metallur- 
gists; and Osmond’s able interpretation thermal changes will prove 
far-reaching consequence; but that iron assumes hard 
form, the alloy known carbon-steel, and also manganese-steel, 
the writer believes yet unproved. Iron may undergo allotropic 
modifications, but any rate this cannot conscientiously accepted 
until more direct proof forthcoming. Upon the suggestions put for- 
ward hitherto, difficult believe that the profound molecular 
changes which occur upon quenching the comparatively soft metal 
steel are not directly dependent upon the carbon present, that the 
latter only plays indirect secondary part, the Beta iron theory 
indicates. 

Osmond, his paper “The Critical Points Iron and Steel,” 
speaks the Beta iron theory follows: “In opposition the opinion 
generally accepted believed that not carbon but the allotropic 
Beta iron which is.the principal cause these new properties, that 
is, the new communicated the steel hardening.” 
(Journal Iron and Steel Institute, 1890, No. 50.) 

Professor Roberts-Austen, the first report the Alloys Research 
Committee, says: indeed, the temperature, the molecules 
iron were only united loosely, and therefore true the red-hot mass 
whole was soft; but the individual molecules, they could 
readily got at, could resolved into their atoms, would found 
hard.” 

difficult suppose that two pieces heated steel, one ingot, 
too soft become hardened water-quenching, and the other tool- 
steel, hardening intensely low red heat, differ profoundly 
the terms just stated would indicate. the practical manufacture 
two such steels there nothing indicate differences great. 

already remarked, Professor Arnold has recently produced 
almost pure iron containing, say, less than 0°10 per cent. carbon. the 
behavior such alloy, compared with that hard carbon-steel 
when being forged, there is, certain well-defined temperatures, 
but little difference. That most significant change, the loss mag- 
netic properties the iron, occurs both, points not widely differ- 
ing. The same remark applies their electrical resistance. fact, 
have nowhere any proof, thus far, such change would indi- 
cate that the one-ton steel ingot which are to-day forging into 
shaft, and which shall to-morrow machine and otherwise manipu- 
late, its heated state composed atoms molecules which, 
they could extracted that condition, would found intensely 
hard. 

another aspect the case. The Beta hypothesis, correct, 
must, course, apply pig-iron. Can maintained that cast 
pig-iron of, say, three different grades, gray, mottled and white, the 
differences can referred the indirect action the carbon upon 
the iron rather than its direct action, viz., the direct combination 
the carbon with the iron carbide iron, fully proved Dr. Sor- 
by’s microscopic researches, and the recent report Professor Lede- 
bur, the particular forms carbon steel? have such 
combination, gray pig-iron obtained, all nearly all the carbon pres- 
ent being mechanically distributed graphite. Iron this grade 
also modified the presence silicon, element which know 
positively does not produce hardness carbonless silicon-steel. 
other words, silicon, certain considerable percentages, produces 
little effect carbonless iron. But cast-iron the silicon modi- 
fies the effect the carbon, changing into the graphitic the com- 
bined form, according the amount present. such cases, 
noted, silicon acts not upon the iron but upon the carbon; and 
the particular state which the latter exists that softness hard- 
ness wholly due. Strange say, the percentage silicon 


this paper Beta, bard meant indicate product such occurs 
alloy steel which water-quenching suitable temperature has been rend- 
that wil) scratch glass, form the edge tool other cutting in- 
strument, 


per cent.) that would cause softening effect cast-iron has little 
effect steel. there little carbon present the steel 
mains soft when quenched. the usual hardening percentages car- 
bon are present, water-quenching produces the usual intense hardness. 

White cast-iron, which all the carbon combined, hard 
serve, when cast shapes, the material cutting-tools. 
But chill strong gray iron certain qualities quickly, find 
that that portion the sample which has parted most rapidly with 
its heat, the carbon the combined form, whereas, the portion which 
cooled more slowly still shows the mechanically diffused graphite. 

the different grades cast-iron there progressive increase 
carbon complicate our deductions. The total percentage this ele- 
ment may constant each the three grades; and the resultant 
differences are entirely dependent upon the particular form which the 
carbon assumes, form which may itself again modified differ- 
ences the rate cooling, steel. theory hard iron seems 
requisite explain these results. Probably the change noticed cast- 
iron (apparently not complex that steel steel alloys) 
index the direction which must look for eventual 
explanation the results obtained hardening steel. 

The Beta hypothesis will further considered the sections deal- 
ing with carbon and manganese-steel. Some recent experiments with 
the latter the writer may, however, mentioned here, they have 
considerable bearing upon this Beta iron theory, and the results are, 
believes, unfavorable it. 

bar manganese-steel was endowed with the curious property 
being magnetic one-half and non-magnetic the other half. 
was originally non-magnetic throughout, and became magnetic 
continued heating for long and the part which now non- 
magnetic was again brought this latter state being heated for 
few seconds high heat, forged and water-quenched. These experi- 


ments are detailed more fully the section relating manganese- 


steel, but the facts are mentioned here they seem have import- 
ant bearing upon the Beta iron question. was suggested three 
four years ago that the probable explanation manganese-steel being 
non-magnetic was that the manganese held the supposititious Beta iron 
the non-magnetic state, state which known exist when 
certain temperature (about 750° C.) exceeded. 

seems quite possible imagine that iron without actually chang- 
ing its form may, when combination with carbon (the only element 
which has been found confer this property true hardening upon 
iron), assume such structure form crystallization undergo 
the modifications which are met with hardened carbon-steel. The 
microscopic researches Dr. Sorby, one Sheffield’s most respected 
citizens, well later ones Professor Arnold, the same city, 
indicate this latter direction the true one which look for 
satisfactory explanation. The very fact that rapidity crystallization 
essential produce hardness seems indirect proof that will 
branch research—microscopy—that shall next get 

Effect Carbon.—Self-hardening steels, such those obtained 
alleys with chromium and tungsten, still the 
carbon. Such elements act aids hardening, 
but even self-hardening steels not surpass, they the hard- 
water-quenched carbon-steels, such the pure cruci- 
the brittle per cent. fully de- 
the different papers, becomes soft 
its forged state, and cooled slowly enough, this :atter 
about 0.55 0.40 per cent. carbon the one amcng 
numerous alloys produced the writer, which has indica- 
tions the ordinary high-carbon ‘ts 
quenched hardness.* shown Professor Roberts-Austen’s 
even per cent. carbon must not treated any 
negligible quantity. one has shown more clearly than 
Professor Roberts-Austen how powerful may the effect small 
second element upon the main constituent metal 
alloy. S:cl percentage may have considerable influence 
ing hardnesss; for know that the presence manganese, carbon 
readily the hard combined form carbide 

The writcr suggested some years ago the probability manganese 
being metal resembling nickel and chromium. Since that time there 
has been further evidence show that metal different char- 
acteristics from those stated the text books, and probably not 
that extremely hard nature usually imagined, just chromium, before 
hard metal, has now been clearly proved Placet’s 
specimens, electrolytically produced, have quite different nature. 
The samples given the writer Placet show comparatively 
soft metal. Hitherto, investigations regarding the physical properties 
manganese have been very imperfect. The writer has never been 
able obtain sample this element its pure state; but the 
work two American investigators, Messrs. Wahl and Greene, 
hoped that before long carbonless and metallic manganese will 
available. The studies the properties manganese will almost cer- 
tainly throw much light indirectly upon this important question 
the hardening steel. 

Second Form Iron Not Proved.—As regards the bearing allo- 
tropy upon this question, certainly definite proof has yet been given 
that iron has more than one form. Recent research the Sheffield 
School has all gone prove the facts noticed the writer 
his numerous alloy experiments that true hardness, which may 
roughly termed hardness, conferred carbon 
alone. The one partial exception the per cent. manganese-steel; 
but also contains 0.3 0.4 per cent. carbon, and for other 
before stated, does not seem constitute exception which 
brought forward upset the theory “president” carbon. 
the result some recent experiments the writer hopes before long 


carbonless alloy, that this important point may defi- 
nitely decided. 


The character this hardness is, moreover, not like that carefully hardened 
carbon-steel, but resembles that overheated termed, incorrectly, 
cohesion. 


+See Mr. Howe’s note Mukai’s studies Transactions 
American Institute Mining Engineers, xxi,, 625, 


carbon-steel. crumbles easily, and lacking 
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Allotropy.—The case sulphur has been named strongly support- 

ing the probability allotropic modifications such metal iron, 
should, however, clearly borne mind that, far our 
knowledge goes, the material called soft wrought-iron 
has always the same qualities, unless modified the presence 
element such the metalloid carbon some the metals 
chromium, manganese and nickel; the former metal producing 
hardness, and the latter metals but little change 
when present small quantities, and only when large per- 
centages. 

Again, surely the allotropic change that occurs the element sul- 
phur not the same nature and cannot compared with the extra- 
ordinary change physical properties carbide iron the form 
steel. the case sulphur, the changes are temporary and un- 
stable, and the differences properties are trivial 
compared with those which occur when carbon-steel hardened. 
comparison with cases this kind can hardly taken seriously when 
think the profound differences existing between pure iron with 
its some tons per square inch, and carbon-steel 
which been hardened and tempered, possessing tenacity 150 
tons, (in the case the best quality pianoforte-wire) over 200 
tons per square inch. 

some other elements forming allotropic modifications the changes 
seem likewise very unstable and uncertain. Professor Tilden 
says his excellent “Introduction Chemical Philosophy,” speaking 
the allotropes isomerides, and changes structure bodies: 
form generally less stable than the other, and sooner later, especi- 
ally under the influence change temperature, converted into the 
variety.” 

many instances the more rare allotropic forms compared with 
those better known are unstable. Tin often quoted metal sub- 
ject allotropic changes. The gray, brittle form has specific gravity 
5.8. heat pressure passes into the white malleable form 
7.3 specific gravity. This again, considerable reduction temper- 
ature, reverts the brittle species, pointed out Professor Rob- 
erts-Austen, with regard the behavior the buttons the over- 
coats certain Russian soldiers. Sulphur more unstable even than 
tin. True, cooled suddenly from temperature 240° 250°, the 
product tough, elastic material, quite different aspect from ordin- 
ary sulphur, and also insoluble carbon bisulphiae. But, pointed 
out Professor Tilden, this form, ‘‘after being kept few hours, be- 
comes brittle and crystalline, and recovers its solubility the usual 
solvents.” 

That the importance allotropy may overestimated has been re- 
cently shown Dr. Alder Wright, who, his research alloys 
aluminum and antimony, found that certain these alloys disinte- 
grated spontaneously exposure air, and that the loss coherence 
was not due the assumption the alloy some allotropic form, 
but was merely the effect oxidation. 

such unstable properties characterize steel its hardened 
with its unhardened state. The former has pronounced char- 
acteristics different and permanent kind. Does not this indicate 
that, allotropic changes occur, they are such warrant the 
belief that the soft metal iron, per se, has become entirely revolution- 
ized its condition and properties. 

stable allotropic transformations, the change physical proper- 
ties usually very profound and decisive. If, therefore, Beta iron were 
proved exist, difficult imagine that there could partial 
varying degrees allotropic modification, such exists the same 
steel quenched varying temperatures. does not seem possible 
the explanation that there may varying proportions both 
Alpha and Beta iron the same specimen. The very theory which 
indicates where the change Beta hard iron supposed occur 
(marked arrest the rate cooling, and equally revo- 
loss magnetic properties) must necessity apply the 
whole mass; for the whole mass becomes non-magnetic. But, mat- 
ter common knowledge, the value carbon tool-steel due not 
merely its property of.becoming hard when water-quenched, but also 
thefact that tempering—on account confounded with the 
French imperceptible gradations hardness can 
obtained. Some day, when expert manual work rated higher 
value than now, will discovered that the workman whose care 
intrusted the hardening and tempering the innumerable articles 
made from steel, should dealt with artist mean degree— 
artist, who, when has received education somewhat higher 
standard than present, will have more generously recom- 
pensed. The writer has known case which skillful artisan has 
been able detect difference the behavior steel under hard- 
and tempering little 0.05 0.10 per cent. variation the 
Mr. Metcalf,* too, has pointed out his interesting book 
the treatment steel that trained expert can sort means the 
eye different brands carbon-steel ingots, varying little the above 
their percentage carbon. 


Carbon and Tron.—This far the only metalloid which has been 
proved confer qualities upon iron. From the 
marvelous character the stonework and masonry brought light 
recent Egyptologists, would seem almost certain that steel tools 
must have been used for producing this work. this so, the use 
carbon-steel must date back least 4,000 years. The writer has 
recently read the fascinating book Mr. Lang, “Human Ori- 
gins,” but cannot agree with his conclusions that such work executed 
least 3,000 4,000 years ago, then civilized Egypt and Assyria, 
was effected with copper bronze tools. does not seem possible 
that any method producing hard bronzes would give material for 
tools capable chipping and facing granite other hard stones. 

believed that the three oldest pieces “wrought-iron” exist- 
ence—whether these are carbon-steel not the writer has not yet been 


one has done more than Mr. William show the delicate 


and accurate treatment which tool stee] good quality should subjected 


best results. 
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able ascertain—are sickle-blade, found Belzoni, under the base 
sphinx Karnak, near Thebes; blade found Colonel Vyse 
embedded the mortar one the Pyramids, and portion 
cross-cut saw exhumed Layard Nimrod. All these are the 
British Museum. 

interesting account was recently published the tunnel driven 
from the so-called Spring the Virgin, near Jerusalem, the Pool 
Siloam. tablet the mouth the tunnel contains what held 
the oldest example Hebrew writing, possibly dating from the 
time Solomon. translation reads: “Behold the examination. 
Now this the story the tunnel. Whilst the miners were still lift- 
ing the pick toward each other, the voice one called his neigh- 
bor, they heard each other, and the miners struck each them the 
other pick The tunnel was driven from each end solid 
rock total length about 1,708 feet. This because 
one can hardly imagine this work being accomplished with any other 
than carbon-steel tools. 

Carbon Cast-Iron.—The behavior carbon cast pig-iron seems 
much more easy explanation than steel, where its action very 
complex. For example, cast-iron, otherwise pure quality, contain- 
ing per cent. silicon, and therefore very gray, can hardly 
chilled, and most cases only slightly, even cooled most rapidly. 
Yet the writer has, with per cent. silicon-steel, containing the 
same time about 0.8 per cent. ofjcarbon, made tools the hardness 
which when water-quenched was sufficient turn chilled rolls with 
ease, this being exceedingly severe test. One would have expected 
that silicon this instance would have acted pig-iron, even 
that where the carbon was less, the influence silicon would have 
more powerful. Yet the opposite effect takes place. 

The hardness and softness ordinary grades cast-iron seem 
clearly dependent upon the particular form carbon present. far 
two forms are well known, the graphitic and combined, though the 
latter requires classifying into the further grades now clearly 
steel, not know why soft metal like iron converted the 
presence carbon into extremely hard product. But cast-iron 
has always seemed, first sight, easier understand than steel, 
because graphite, with which not associate the characteristics 
hardness, always present soft iron, whereas this partly disappears 
mottled, and entirely hard white cast-iron. Graphite being well 
known soft form carbon. there has not been much difficulty 
understanding why its diffusion through mass iron does 
not confer hardness. When, however, ask why that form usually 
designated carbon” does so, meet the same difficulty 
studying the hardening steel. Finally, this brings the 
conclusion, itself little value, that the same causes which 
produce hardness steel also cast-iron. 

recent president the Iron and Steel 
Institute, Sir Abel, did perhaps more than any other investigator 
attention this question. 1881 presented his first report 
the Mechanical Engineers’ Committee the Hardening Steel, 
and again 1883, his Further Experiments Bearing Upon 
the Question the Condition Which Carbon Exists Steel.” 

These reports proved that steel gradually cooled the carbon exists 
entirely, nearly so, the form very definite iron compound, rich 
carbon, which disseminated through the mass, having been elim- 
inated from the iron, during the process cooling, more less 
crystalline form; that the carbide again assimilated the 
metal when raised very high temperature; and that metal 
suddenly cooled there time for the elimination take place, 
and the carbon carbide remains dissolved the metal more less 
completely, according the degree rapidity with which the cooling 
process carried out. 

his second report, says that “Further experiments confirmed 
the correctness the view that the carbon present the cold-rolled 
samples steel examined existed, not simply diffused mechanic- 
ally through the mass the steel, but the form iron carbide—a 
definite product, capable resisting the oxidizing effect agent 
which exerts rapid solvent action upon the iron through which this 
carbide distributed.” 

Ledebur’s Investigations —Prof. Ledebur, Freiberg, has still 
further elucidated this important question the papers submitted 
him “Stahl und Eisen,” the “Nomenclature the Various Forms 
Carbon Tron” (Vol. VIII., November, 1888); and Experi- 
ments Carbon Iron” (Vol. April, 1891), and still later his 
treatise presented the Berlin Institute for the Promotion Techni- 
cal Industries, for which has received their special award. 

has clearly proved that what known combined carbon 
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made two entirely distinct forms carbon which according 
the proportions each affect the properties iron widely 
ent manner. The more powerful the two the carbon 
which alloyed with the main substance the iron, and which com- 
paratively small quantities have very powertul effects upon the proper- 
ties the iron. 

Ledebur gives considerable number examples and his analysis 
steel show, instead merely three headings: Hardening- 
Carbon; Carbide-Carbon; Graphite and shewn 
Table 

These analyses throw much light the changes the form carbon 
which occur the thermal treatment steel. They show how much 
wanting our present methods commercial analysis. With the in- 
creasingly severe tests stipulated the mechanical engineer, more 
will have paid the different states forms assumed 
carbon steel. 

Next carbon, manganese has been found the most useful ele- 
ments the manufacture steel and its alloys. Heath (about 
was probably the first recognize its importance fully. applied 
the black oxide the manufacture crucible cast-steel. Robert 
Mushet followed, employing manganese still wider scale 
cheapen the manufacture cast-steel. Henderson was the first 
produce for commercial use the rich ferro-manganese now impor- 
tant steel-makers, and this line was followed Prieger. The 
Terre Noire Company improved upon these earlier processes, and 
this company, whose exhibits Paris 1878 were 
the combination technical and scientific skill, that owe 
the production rich and cheap ferro-manganese. Without this 
product would not have been possible manufacture the 
soft steels produced such enormous quantities during the last ten 
years. 

The Terre Noire Company the exhibition referred showed 
interesting set steel samples containing about per cent. 
manganese. But, this point, owing the brittleness the pro- 
duct, whether cast forged, their experiments stopped. Naturally 
enough they imagined that further additions would only produce still 
more harmful effects. 

the Hecla Works, Sheftield, however, owing peculiar and un- 
expected results which had been obtained with other steel alloys, sys- 
tematic experiments were carried on, which resulted the discovery 
what now known manganese-steel. was found, metal- 
lurgists are well aware, that very startling changes were obtained 
the addition varying percentages manganese, many them 
being quite surprising. description this material naturally fails 
under two heads, covering respectively its unhammered cast state and 
its forged state. 

Cast Stvel.—This may contain high per cent. 
manganese without showing any marked change quality, pro- 
vided the carbon low. The writer has seen many excellent speci- 
mens steel castings, containing much this percentage, giving 
good results, both under the drop-test and the testing-machine. 
But after this percentage passed, decrease strength and duc- 
tility occurs, and this accentuated remarkable manner 
point somewhere between 3°5 and per cent., when exceedingly 
hard and brittle cast material results. The writer has pounded into 
fine powder, with small hand hammer, thin sections such steel, yet 
the same material ductile and malleable, when hot, mild steel. 
This extreme brittleness obtained when the steel has been cast 
very hot into thin sections small ingots in. square, and 
partly caused the peculiar crystallization accentuated the 
thin sections forms into which the extraordinarily fluid steel run. 
The brittleness not marked the metal poured lower tem- 
peratures; but matter what form shape steel containing from 
deficient strength compared with ordinary cast-steel. Beyond 
about per cent., remarkable change occurs. The exact point 
where the brittle nature the material alters influenced the cast- 
ing temperature and other considerations, and cannot precisely 
stated; but toughness and ductility gradually return. There proba- 
bly sharply defined point, but merging effect similar that ob- 
served carbon-steel. Beyond 6°5 per there not only 
remarkable increase strength and ductility, but also change 
many the physical qualities. The alloy becomes less and less sub- 
ject magnetizing forces; and per cent. practically non- 
magnetic under the strongest influence. Dr. Hopkinson says: 


magnetic property iron annihilated, and the compara- 


tively small quantity manganese present enters into that which 
must regarded for magnetic purposes the molecule iron and 
completely changes its properties. The fact one which must have 
great significance any theory what the molecular nature 
magnetization.” 

Several years’ experience the cast manganese- 
steel have led the writer believe that special explanation its 
qualities toughness and resistance fracture concussion 
needed. has been commonly imagined that what known the 
toughened material secured the casting without further treat- 
ment. This not wholly true. Although sometimes the material, 
even its cast state, remarkably tenacious and ductile, notwith- 
standing its hardness, further treatment, such 
gives the best results. The material cast often tough, especially 
cast iron molds, but some extent uncertain. The writer 
inclined believe that the variation noticed its properties 
somewhat dependent upon the casting temperaturé and other similar 
causes, some which are not yet fully understood. all cases, how- 
ever, there remarkable difference between the strength the 
per cent. compared with that the per cent. man- 
ganese-steel. The former, even not very tough when cast, al- 
ways improved water-toughening, whereas the latter, matter 
what may the treatment, entirely lacking strength and al- 
though useful for some purposes would be, itself alone. 
little service. about per cent. that the maximum 
strength obtained. After that point decrease occurs; but the true 
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the material, necessarily resulting, present, from the high 
even the richest ferro-manganese. Krom results special experi- 
ments carried out the writer with manganese-steel containing less 
carbon than that usually found, appears quite possible that the 
carbon could reduced, there would considerable strength the 
containing even per cent. manganese. would pos- 
sibly resemble carbonless nickel-steel some extent. fact, 
ferro-manganese without carbon, such that obtained the inter- 
esting experiments Messrs. and Greene,* could employed, 
would probably found, the case nickel-steel, that with 
even still higher percentages than per cent., iron-manganese 
would possess considerable strength. present, however, 
there seems special advantage reduction carbon, since 
the latter element some extent advantage, will seen from 
the details given later this paper. 

The above statements relate entirely the properties cast manga- 
which, must remembered, differ several ways 
those forged manganese-steel. The writer has not been able ascer- 
tain the exact tenacity and ductility cast has 
not been practicable obtain satisfactory sets cast test-bars, owing 
the preparing the specimens and the uncertain manner 
which they behave the testing-machine. For some peculiar reason, 
tensile tests not seem indicate the qualities this cast material, 
will seen from experiments detailed below. 

any case, however, the tenacity low, not exceeding 
tons per square inch, even with the toughest and hardest description 
cast manganese-steel. The tensile machine does not seem gauge 
its tenacity accurately. cast manganese-steel bar which will bend 
double cold and require much greater force produce this doubling 
up, only about the same tenacity mild cast carbon-steel 
bar which can also bent double cold, but with least per 
cent. less pressure. 

Manganese-Steel.—The exact qualities this can accu- 
determined, test-bars can forged carefully shape and 
any per cent. The writer has fully de- 
tailed his tests the papers presented the Institution Civil En- 
gineers and the Iron and Steel Institute that seems unnecessary 
give more than selection from current tensile tests showing the 
effects the usual percentages manganese this steel. 

The same general statements the effects produced 
percentages manganese apply the forged the cast 
steel. The point where the greatest brittleness occurs about per 
cent. Heating quenching treatment does not seem modify this 
any extent; and difficult conceive that the same element, 
manganese, when doubled trebled percentage, can really produce 
such entirely opposite effects. With per cent. manganese the 
water-toughened material possesses about much ductility mild 
steel, though with much higher tenacity. Somewhat peculiar the 
considerable difference which again occurs between per cent. and 
per cent. manganese-steel. the latter there considerable 
increase both tenacity and ductility. Nor can this entirely ascribed 


the carbon necessarily accompanying the rise manga- 


nese, for two qualities (1.1 and 1.3 recently produced the 


writer, between which there was little difference except the percentage 


carbon, the respective tenacities were not very different. 

For the same reason was suggested with regard cast 
nese-steel containing per cent. manganese upward, proba- 
ble that such products would forgeable the carbon were not 
high. With about per cent., malleability ceases. was also ob- 
served concerning the cast steel, there seems particular object 
manufacturing forged manganese-steel containing more than about 
per cent. manganese. far know present, there are 
further special changes the physical qualities the material, 
the changes are not such nature make them special serv- 
ice the arts. 

Attention drawn the fact that there great increase 
tenacity the increase manganese unless accompanied water- 
quenching. The reasons have been well discussed interesting 
paper this question Mr. Tetskichi Mukai, Tokio, 
water-quenching which gives the extraordinary tenacity and duc- 
tility noticed the per cent. specimens. 

USES MANGANESE-STEEL. 


well known, the application manganese-steel has 
stricted the difficulty machining and getting into finished 
shape. large number articles for which now used, these 
difficulties have been surmounted arranging the castings forg- 
ings that they can put use without any tooling. this way the 
adoption manganese-steel has proved advantageous many Cases, 
higher first cost being compensated the saving the cost ma- 
chining. 

Manganese-steel has the considerable advantage being almost 
free from blow-holes honey-combs cast-iron. ordinary cast- 
steel castings, blow-holes are still appreciable factor. That its 
ity much greater than that cast-steel shown the fact that 
small wheels weighing about oz. each are made it, the arms 
which are only 1-16-inch thick. 

Its contraction very considerable, nearly inch per foot, thus 
increasing the difficulties already difficult question every steel- 
founder knows. Its piping also considerable. Contraction and piping 
together steel; the greater the contraction, the more the piping. 
However, with care, these two difficulties are not insuperable. 

The first cost necessarily much greater than that ordinary steel; 
but with growing demand this difficulty also being gradually met. 

Its hardness, although preventing the machining fitting 
shapes, has indirectly proved economy, already indicated, through 
the fact that articles made must produced avoid these 
expensive processes, except where grinding special devices can 
employed. For example, generally customary turn ordinary 
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steel dredger-pins that they may very exactly fit the bushes the 
links and bucket-backs. skill manipulating the manganese-steel 
pins, the firm has now turned out many thousands forged very 
truly size. These are found for all practical purposes equally 
efficient regards fit; the machining saved, and set-off obtained 
the increased first cost this steel. 

better arrange where possible that articles manganese- 


PLATE IT. 


steel, whether cast forged, designed that they can put 
work their unfitted condition. the case links, wheels, pulleys. 
gearing, arrangements are made for casting into the articles soft 
bushes liners. The latter method, however, sometimes cannot 
owing difficulties the foundry. 

Plate (Inset) shows manganese-steel castings and forgings. The 
ingot (Fig. the center, weighing about two tons, was 


TABLE MANGANESE-STEEL DREDGER-PINS. 


Name. Use, Use. Engineer. 
London. steel 
Bute 601 Manganese- 4months Little wear.” 
Barnsley 230 Manganesc- weeks perceptible wear.” 
Railway Docks steel 
Pawley, Engi Manganese- weeks Showed signs 
steel 
ditto 77 weeks “Apparently wouid doa 
deal more 
repaired three times 
and then put 
tien (Ribble Navi steel | worn out four scts ordi- 
gation). (Messrs nary steel and 
Cochrane Fow- appearance will 
ler, Engineers.) another four sets.” 
Plate VI. Fig. 
same plate shows tle 
wear ordinary steel. 
Belfast Harbor Manganese- months Worn 
Com missioners. steel 
(Mr. T. R. Ordinary steel} 8 months ‘ Worn 5¢.”’ 
mond, Engineer). 
Canal (Mr. steel 
Wills, 
Phosphate Mining 250 Will last four times 
South Caro- steel long ordinary 


lina. | 

* Mr. Pawley’s series of very careful tests clezrly shows that manganese-steel 
wore nearly three times as long as ordinary steel, to say nothing of the extra labor 
and expense incurred repairing and replacing the latter. Thus may con- 
sidered thst the difference in favor of mangane:e steel is at least four to one, and 
this quite apart from the dredger’s requiring replacement pins for such long 
continuous 


forged slab inches thick, under one the heavy 
the Bethlehem Iron Company. 

Figs. and are the tire and axle referred Tables XI. and XII. 
Figs. and represent 33-inch wheels manganese-steel, now being 
tested service. Figs. and represent the rings 
for hard silica and other fireproof preparations, 

Dredger-Pins.—One the first successful employments this 
large scale was for dredger-pins. Although ladder-dredgers are 
not much employed America, large numbers are work Great 
Britain and the continent Europe. 

will readily understood that the parts this apparatus are 
specially subject great wear and tear. The writer seen 
diameter dredger-pins bolts made ordinary carbon-steel, which 
connect the links and bucket-backs form one continuous chain, 
worn more than half-way through their section eight nine weeks. 
Manganese-steel pins have not worn more than the same 
time.* The engineer large phosphate-mine South Carolina re- 
ported after very careful trial that manganese-steel would outwear 
not less than four pins ordinary steel. The same remarks apply 
the bushes used both the bucket-backs and links. successful has 
this application proved that Hadfield’s Steel Foundry Company, 
England, has now sent out more than 12,500 pins and 
bushes manganese-steel. Practical engineers, such Mr. Leader 
Williams, the Manchester Ship Canal; Mr. Charles Hunter, the 
Bute Docks, Cardiff; Mr. Pawley, the Hull Barnsley Railway. 
the Hull Docks; Messrs. Cochrane and Fowler, the Preston Cor- 
poration Dredging Department; Mr. Salmond, the Belfast 
Harbor Office; well known such Messrs. Pearson 
Son, London, their Mexican drainage canal contract; different 
dredging-contractors India, Australia, and Canada, alony 
with other users, one and all, have spoken the results obtained 
most satisfactory. 

Mr. Pawley, the Hull docks, reports curious circumstance 
connection with the use these manganese-steel pins. 
although find that pins are much harder, 
there actually less wear the bushes the link than with the 
ordinary steel pins.” The excellent results detailed Table and 
the result noticed Mr. Pawley, indicate the value the constructive 
engineer the future material possessing its forged and tough- 
ened condition tenacity tons per square inch, ductility 
per cent. inches, and yet the same time exhibiting 
such exceedingly high resistance wear and tear. Increasing speeds 
machinery all classes require increasingly strong material 
their construction. quite probable that when manganese-steel 
better understood and has emerged from its infancy will advan- 
tageously employed for many parts millwright work, effecting both 
increased efficiency and saving weight. This latter is, many 
cases, great importance. Although the high tenacity this steel may 
not the true measure its value over mild cast-steel, difficult 
not believe that eventually its application will wide general 
constructive work, seeing that piece manganese-steel whose final 
elongation will from per cent. eight inches, has only be- 
come permanently stretched ‘02 inch, while bar mild steel with 
the same stress has elongated 2°24 inches, and has broken, that is, has 
been pulled two. 

addition pins and bushes, manganese-steel tumblers, saddles, 
whelps, links, tines, bucket-teeth, have been made with satisfac- 
tory results. 

large tumbler weighing nearly two tons, cast such manner that 
could without machining keyed onto shaft ordinary steel, has 
given excellent wear. After months showed wear 
square inches line section (see Fig. Plate The ordinary 
cast-steel showed 29°5 square inches (see Fig. 3). 

Crushing and Grinding Machiuery.—Although some special cases 
the results have not been good expected, yet the main the 
wear manganese-steel has proved remarkable here its appli- 
dredger-work. 

This material has curious combination qualities; hard that 
practically cannot machined, and drill through thickness 
would spoil the best drill, its cast state has internal 
looseness texture. This brought out the tensile tests that have 
been made; the tenacity seldom exceeds tons per square inch, though 
the forged and toughened state this doubled. 

Again, compression, shown the writer’s paper before the Insti- 
tution Civil Engineers, there shortening from per 
cent. load 100 tons per square inch 1-inch specimen. Such 
samples are exceedingly difficult machine, nearly much hard- 
ened carbon-steel; yet the latter with the same load would show 
appreciable change. Mild steel would shorten about per cent.; hard 
unquenched carbon-steel, about per cent. its length. 

therefore difficult describe the exact degree hardness pos- 
sessed manganese-steel, and not always possible predict 
without actual experiments what will its behavior under certain 
tests. 

For example, some the tests with stamp-shoes and dies its very 
hardness seems have been against it, softer material having shown 
equally good results. has been suggested that the hard, slippery 
manganese-steel clears its face well that has really resist more 
wear and tear when acting crusher-stamps than softer material 
which the hard particles quartz crushed are some extent em- 
bedded, even only very slight degree; and that this latter 
material, that the quartz itself some extent does part 
its own crushing, the face the shoe itself acting backing 

Nevertheless, manganese-steel has given excellent service the ma- 
jority cases, where has been used for parts crushing and grind- 
ing machinery. 

Messrs. John Mowlem Co., have used manganese- 
steel for the cheeks Blake report that after crush- 


“Fig. Plate IT. shows ordinary steel pin, used the Preston Corporation, 
after months’ wear; Fig. pin, after months’ 
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ing 3,000 tons very hard class stone “their present condition 
very little differeat from what they were when first put in, whereas 
cast-iron cheeks will only crush tons before being worn out.” 
Messrs. Darbishires, the North Wales Granite quarries, Pen- 
that the manganese-steel plates their Blake crushers 
after outlasting three pairs cast-iron ones, were still not worn out. 
the Hecla works the writer’s firm, pair manganese-steel 
edge-runner rings ft. in. diameter, in. face, have been tested 
mill used for grinding hard silica bricks, quartz and other ma- 
terial similar nature. too soon say what will their life; 
but after running for seven months and crushing 409 tons the ma- 
terial named above, they have only worn down in. diameter, that 
is, 5-16 in. the thickness each side; while pair cast-iron rings 
ft. in. diameter, used similar work, after crushing 109 tons only 
had worn down in. diameter. These are shown 
TABLE 


Original Present Quantity Reduciion 
Material. dimensions. dimensions. ground, diameter. 
Ft. In. Ft. In. Tons. In. 


large roller-path manganese-steel, for reported 
the users, The Arlesey Cement Company, near London, show 
signs whatever wear, after five months’ continuous work. 

For this class work, such edge-runner rings and bottom-plates, 
jaws, faces, toggle-plates and cheeks stone-breakers, parts dis- 
integrators, balls, toothed-gearing for breaking anthracite coal, 
and similar articles, the ‘use this new steel will found 
give greater economy reducing renewals, permitting higher speeds 
more work got out the same machine, and preventing 
breakages. 

There has been already considerable application manganese-steel 
balls for crushing machinery. new method manufacture 
now possible produce these articles cheap rate and yet ob- 
tain sound homogeneous ball any required diameter. 

Elevator Links important use America, where much ele- 
vator-work all classes done, should the employment man- 
ganese-steel for elevator-links. England they have been adopted 
several firms for coal-elevators, where the wear and tear espec- 
heavy. The Manvers Main Colliery Company, the South 
Yorkshire coal-field, reports that after four years the manganese-steel 
links had been found far superior ordinary steel links and would 
last three times long the latter. The durability, being great 
compared with ordinary steel, should still greater compared 
with malleable iron. 

Owing the qualities the has 
been found very useful for freeing electrical driving-chains. 

are uses where durability and strength 
are more requisite than parts agricultural implements. remote 
parts country, especially where skilled labor not 
able, the utmost importance that the tools employed should 
possess the greatest possible durability. Here, again, therefore, manga- 
nese-steel offers wide field for employment, its hardness, though not 
equaling that the chilled iron, rendering serviceable very hard 
without the liability the latter sudden fracture. 

Shares, fingers, plow-points, and other articles made manganese- 
steel have given good results, and quite recently spades, shovels, rakes 
hoes and forks have been introduced. large Sheffield maker such 
articles reports the opinion, from the tests has already made 
with his steel, that these implements, made manganese-steel, 
would outlast from four six ordinary steel.* 

manganese-steel entrenchment-shovel, only 0.1 inch thick, was 
recently tested firing nickel projectiles from the new English 
magazine rifle, which has specially high velocity. the short range 
100 yards the projectiles were unable penetrate, and even when 
propelled the cordite powder the penetration was incomplete 
200 yards. shovel made ordinary steel would have been easily 
pierced five times, cordite explosive were used nine ten 
times this distance. The manganese-steel carried off the honors 
being not only more durable regards its use for entrenching pur- 
poses, but also acting excellent shield-plate. 

Wheels.-—Whatever may the objections forged manganese-steel 
for tires and axles, account the difficulty machining it, this 
does not apply cast manganese-steel, whether wheels for railroads 
(engine, freight and passenger), horse cars, mining wagons, other 
rolling stock. car wheels has already given excellent 
mileage returns. The difficulty obtaining the hard manganese- 
steel satisfactory and smooth hole for the axle fit was overcome 
the hubs bush soft material, forcing liners hy- 
pressure. 

English locomotive practice still adheres persistently expensive 
built-up wheel (though now wisely adopting cast-steel material 
for the centers locomotive and other railroad wheels). there- 
fore not possible present bring forward any definite English evi- 
dence regards railroad practice with manganese-steel wheels. But 
the writer’s firm has had use English railroads ordinary cast-steel 
wheels solid construction, that is, cast complete one piece, which 
have given less than 120,000 miles service and are still good for much 
longer life. With the hardness manganese-steel more than prob- 
able 400,000 miles could readily and with perfect safety 
attained. 

considerable number horse-car wheels have been use with sat- 
but here, owing the cheapness cast-iron wheels 
(not economical many suppose, owing the many break- 
ages which pull down the average), headway only just beginning 
made. regards mileage, the manager the Chester Tramways 
reported that miles had been obtained with manganese-steel 
wheels sent for testing. This high result for street-car service, but 
there reason, view the hardness the steel, why should 
not obtained regularly. 


Bedford Sons. Sheftleld, who make large numbers snades, 
shovels and forks, renort that far they have tested samples manganese steel 
they believe they will outlast three four made ordinary steel, 
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need hardly said that well-designed wheel manganese-steel 
should excellent one for regular railroad service, and the Ameri- 

‘an licensee this steel, the Taylor Iron and Steel Company, High 
Bridge, J., has obtained some remarkable results under the drop 
other tests. 

disc-wheel made them under the Hadfield system, was placed hori- 
zontally upon supports and tup weighing 1,120 pounds was allowed 
fall times upon the hub, when the latter was knocked loose 
one side, but the wheel was still one piece. 

Another 33-inch manganese-steel wheel armed design was dropped 
follows upon hard cast-iron foundation embedded the ground. 

TABLE Iv. 


\ 


Sum the drops, 
754 


Notwithstanding this severe test the wheel was only slightly cracked 
two spokes and the edge the tyre, and remained unbroken. 

20-pound sledge-hammer test was made armed wheel 
High Bridge last January, when the thermometer was considerably 
below zero, the wheel having been left out all night the open air; and 
150 blows were given without any effect except slightly bend down 
the flange. The same wheel was the same time further tested, sus- 
taining blows tup weighing 1,120 pounds, dropping from 
height feet, before cracking. with previous severe tests 
similar nature manganese-steel castings, made the mechanical 
engineer the Pittsburg, Cincinnati St. Louis Railroad, conclus- 
ively prove that manganese-steel not brittle even extremely low 
temperatures. 

When considered that the best qualities cast-iron car- 
wheels similar design will not stand dropping more than about 
eight times from height feet without breaking (in many 
cases not four times) will seen that the extraordinary com- 
bination hardneses and toughness manganese-steel must before 
long make specially valuable for this class work. 

Similar results have also been obtained the Hecla works with some 
light manganese-steel two feet diameter. This shows 
two wheels which were tested being dropped varying heights 
upon steel ingot, follows Table 


No. blows; ft. each. Sum the 
923 ft. This wheelis still unbroken, 
7 | Sum of the | disc plate holes. This wheel 
wasthen laid flat and atup 
. ee 15 773 ft. | weighing 2,850 lbs. dropped 
the dise and rim cracking. 


The rim wheel No. 1,505, No. was then drilled comparison 
with several other carbon-steel wheels varying hardness. The re- 
sults are shown Table VI. Diameter hole each case, %-in. 
Drill, special high-class tool-steel. 


TABLE VI. 
Material drilled. Mark. pied, drillings 
Hard turning tool steel...... 412 60°26 723 
Rim hard carbon steel disc 1,084 1,025 


There thus obtained manganese-steel wheel, neither forged nor 
rolled, which notwithstanding 923 feet, sum drops, still unbroken, 
yet under the drilling test only loses grammes per hour against 1,138 
grammes ordinary cast-steel, 1,025 grammes hard carbon-steel, 
containing 0.80 per cent. carbon. 

The hardness manganese-steel thus proved has been utilized for 
rivets safe manufacturers England. One the leading firms 
there reports: “Our chisels won’t touch it. know this our cost, 
ina safe made months since, wholly riveted manganese- 
steel rivets, one was not properly closed, and endeavor cut off 
the part projecting destroyed two dozen chisels, and had leave 
the projection after all.” 

For mining-wagons, very successful results have already been ob- 
tained America and England. The Lehigh Wilkes-Barre Coal 
Company reports that the manganese-steel wagon-wheels, after year 
the hardest service, having been use where they were constantly 
being spragged and slid down long slopes steep incline, have far 
shown perceptible signs either flattening wearing. This com- 
pany has also found these wheels per cent. lighter than those 
besides being free from breakages. Even the higher first 
cost, manganese-steel has proved more economical than 
chilled iron wheels, which rapidly wear out break collisions, run- 
aways, other troubles the kind constantly experienced mining. 

Similar results have been obtained many other users. Great 
Britain would not possible the underground workings, often 
very long, and usually great depths from the surface, obtain the 
necessary output with tubs wagons having cast-iron wheels, which 
are not only heavy and cumbersome, but are constantly breaking. The 
large outputs modern collieries, especially those worked, the 
majority are England, deep shafts. are dependent upon contin- 
uous and uninterrupted output coal from the different parts the 
workings, some them several miles frem the pit-shaft. the days 
cast-iron wheels, breakages were constantly occurring, and 
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TABLE VII.--TENSILE TESTS OX FORGED AND TOUGHENED MANGANESE STEEL MADE FOR THE PATENTEE, R. A. HADFIE)D, BY INDEPENDENT EXAMINERS, INCLUDING 
MEC HANICAL AND siiescstonsataictl E ENGINEERS, TESTING EXPERTS, ETC. 


alysi 
Professor Kennedy, Wate 40,000 lbs. per square inch the permanent set 
London. with the same stress stretched permanently 
| 
(Gt. Incian Penin- May, 1893) 1,354 1°05 63°41 45°00 39°8 
Ry.). 
Jno. Brown & Co., 959 F \ Water | 73°80 24°00\32°00 | Special attention is 
Sheftield toughene 68°60 23°00 45°00 down one strength, the elongation, 
cient toughening, being 
lower than usual. 


London. Ap. 


The above independent tests steel manufacturers, locomotive engineers, testing, and others give full proof the remarkable uniformity, with high 
ductility and tenacity this material. 


63° 42)45°00 36°50 
30°00 autographic strain stress diagram been 
taken for this specimen. See Plate 


could not obtained with regularity. single wheel the latter class material was not safe have the worked 
may lead endless confusion that particular working fast haulage, the breakages being serious. 


corves wagons get off the line, and blocking communi- The writer’s firm has turned out least 2,000,000 the Hadfield 
for many hours. cast-steel wheels (carbon steel) for colliery and similar purposes; but 


The writer’s firm Sheffield has supplied 20,000 cast-steel wheels now believed that carbon-steel was found immeasurably super- 
one firm colliery proprietors, Messrs. Newton, Chambers cast-iron, manganese-steel will prove still better. manga- 


Extension on 8 | 
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Original Surface 
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PLATE 1V.—AUTOMATIC STRAIN-STRESS DIAGRAM FORGED AND 
TOUGHENED MANGANESE STEEL. 
PLATE 


the Thorncliffe Collieries, South Yorkshire. Mr. Chambers, wheels the same advantage lightness obtained with 
managing director these collieries, and one the leading ordinary cast-steel, but the former stronger and its durabil- 
engineers the South district, says recent letter probably least three five times greater. 
during the last seven eight years does not recollect having one 


ing that his firm had back the use cast-iron wheels STEEL. 
stead steel, would very materially reduce the large output coal. This material has been subjected tests entirely independent and 


estimates the reduction output least per cent. when parties, including such names Mr. David Kirkaldy, the 
breakages with cast-iron wheels are daily occurrence. fact, with father scientific methods testing; Professor Kennedy, the well 
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TABLE VIII.—MANGANESE STEEL 


(ANALYSIS C. 1°00%, Mn. 12°20%), RESULTS OF EXPERIMENTS TO ASCERTAIN THE ELASTIC AND ULTIMATE TENSILE STRENGTH, ETC., OF 


FOUR FORGED STEEL BARS RECEIVED FROM MESSRS. HADFIELD’S STEEL FOUNDRY COMPANY. 


Sq. in. Percent. Per cent. Per cent. Per cent. Per cent. Per cent. 


TABLE IX.— MANGANESE-STEEL (ANALYSIS: C. 1°00%, MN. 12°20”). RESULTS OF EXPERIMENTS TO ASCERTAIN THE RESISTANCE TO BENDING STRESS OF SIX FORGED STEEL BARS 


Test No. 


Description. 


Just 


“Air 


Water 


2.452 


Stress. 


RECEIVED FROM MESSRS. HADFIELD’S STEEL FOUNDRY CO. 


Distance between inches. 


at— 


Ratio 
195 ite 17,690 44,145 39°9 | °516 1°17 2°30 5°10 60 Broken 
41°0 265 1°22 2°43 2°90 Broken 
[40,940] 


Tested with forged surfaces, not machined. The figures brackets are the equivalents results calculated upon standard size 2°00 8°00. 


TABTE X.—MANGANESE STEFKL—ANALYSIS C. 1°00%, Mn. 12°20¢—RESULTS OF EXPERIMENTS TO ASCERTAIN THE RESISTANCE TO THRUSTING STRESS OF TWELVE FORGED 


STEEL BARS RECEL\VED FROM MESSRS. HADFIKLD'S STEEL FOUNDRY CO, 


“thrusting +tress. 


— 


Specific gravity. 


Depression 


THRUSTING STRESS. 
Tested with forged surfaces; the ends only being machined. 


known London engineer; the late Mr. Barnaby; Mr. Stanger, 
the Westminster Testing Works, London, and others. Table VII. gives 
condensed summary tests. The full and detailed tables Kirk- 


aldy are referred later. 


Professor Kennedy obtained tenacity tons per square inch 
with per cent. elongation inches. His result indicates pecu- 
liar strained condition the forged and water-quenched manganese- 
steel. This has nothing with the real permanent set yielding- 
point. Professor Kennedy found this strained condition was entirely 
removed when second time tested with the high load 60,000 pounds 
per square inch. says: whole extensions were then wholly 
elastic, the peculiar permanent set first noticed 

June last, Mr. Stanger, E., the Westminster Testing 
Works, London, took for the writer autographic strain-stress dia- 


gram 50-ton Wicksteed-Buckton testing machine. There has been 
perhaps, the history steel more interesting autographic record 
than that shown Plate IV., giving the results the above test. The 
breaking-strength was 63°42 tons (142,000 pounds) per square inch, 
elongation per cent., and reduction area per cent. spe- 
cially interesting trace, only possible autographic record, 
the behavior this peculiar material under such high stress 
ordinarily obtained only with hardened and tempered steel, yet the 
same time showing extraordinary ductility—more than mild steel— 
increasing its length nearly per cent. cold. The peculiar strained 
condition the water-quenched material shown the wavering 
line the diagram. will noticed that there slight deviation 
permanent set about tons, but not until tons reached 
that there any marked yield-point, fact, this appears nearer 


q 
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This the stress returned the report Mr. Stanger, viz., 
29°50 tons pounds) per square inch the elastic limit. 

Another sample pulled two the same testing-laboratory showed 
breaking-strength 62°84 tons (140,760 pounds) per square inch, with 
elastic limit 29°90 tons (66,980 pounds), and elongation per 
One-half this tested bar was reheated and quenched. then 
bent double cold, showing that the material after water-quenching 
way injured the previous severe stress (140,760 pounds). 
Whatever may the nature the action upon such material 
the high stress which has been submitted, the internal structure 
and crystallization not seem any way injuriously affected. 

very complete set tests manganese-steel was also made for 
the writer’s firm about months ago Messrs. Kirkaldy 
the Testing and Experimental Works, London. Mr. 
aldy’s reputation this class work makes these tests more than 
usual value. 

They comprise the following: 

Table VIII. shows the results obtained from four specimens 
water-toughened manganese-steel. gives the elastic and ultimate 
tensile strength, ratio elastic ultimate contraction area, total 
elongation, well extensions and sets with stresses 60,000, 80,000 
and 100,000 pounds per square inch respectively. 

Table IX. gives the resistance bending stress forged, air-tough- 
ened and water-toughened manganese-steel, including elastic 
mate strengths. 

Table gives the resistance thrusting stress. 

Table XI. gives the resistance and the set produced 
under gradually increasing bending stress inch diameter 
manganese-steel bar (water-toughened). Owing the high 
Mr. Kirkaldy thought unwise for the safety his 
apparatus deflect the bar more than inches. was then removed 
unbroken. The results the deflection this point may 
interest. 

TABLE X1IL.—RESULT OF EXPERIMENT TO ASCERTAIN THE RESISTANCE TO DEFLE“TION 
AND THE SET. UNDER A GRADUALLY INCREASED BENDING STRESS, OF A FORGED 
BAR OF WATER-TOUGHENED MANGANESE STEEL, FROM MESSRS. HADFIELD 5S 
STKEL FOUNDRY COMPANY, LIMITED. 

Lenath of bar, 7 ft. 1U%4 in.; Diameter, 52 in.; Weight, 569 lbs.; Mark, F. W. 2.446: 


center; Test number, 3,053. 


Stress in thousands of pounds.. 63 

Stress in thousands of nounds... ......| 70 72 74 76 (82 s4 

Stress thousands pounds.......... 102 

Ratio elastic limit ultimate 26° 


After these results the testing machine not surprising find 
that some very remarkable tests have also been obtained with forged 
toughened axles and tires. 

regards the shaping and finishing the journals 
these can swaged very near finished dimensions. means 
special tools, with suitable grinding attachment, there need real 
meeting this point. tires for built-up wheels the 
tion serious, the amount machining being greater and also very 
difficult, any rate, long built-up tired wheels are constructed 
present. Moreover, the extraordinary toughness the cheaper 
cast manganese-steel wheels, described above, makes them advan- 
tageous compared with the expensive built-up wheel. 

The following details experiments are given, therefore, not for 
the purpose proving that the material can used with advantage 
present, any rate for tires, but illustrate its remarkable com- 

forged ordinary railway freight-car pattern. difficulty anv 
was experienced this operation. was very malleable, thongh spe- 
cially tough and dense, offering more resistance blows the hammer 
than usual with this steel. was excellent forging, free from 
imperfections, and specially smooth The journals could 
have been brought the finished dimensions with very little grinding 
other fitting. The supports were feet inches apart and the 
weight drop used was 1,640 pounds. 

After water-quenching was sent High Bridge, and there 
tested the Taylor Tron and Steel Company. 


TABLE XII, 


No of Heicht 
blow. in feet. 
39 .....8rnke, 


Weight tun Ibs. 
reversed after each blow, 


The Brown Bayley’s Steel Works Company, Sheffield, tested 
for the writer axle the dimensions shown the following sketch: 


= = 2% 


| 


This axle was tested with 2,000-pound tup, supports feet inches 
and reversed after each blow. 
TABLKE XIII. 


No. blows, Height drop. 


Average 


Feet. Inches, 
6 20 3% 
30 3 
10 32 


After the 21st blow, the blows were delivered one side, the axle 
not being reversed. The axle thus 9%, inches the 26th. 


After the above test the axle was bent hydraulic press 120 
degrees, when crack was discovered. 

view the weight the tup and the comparatively small deflec- 
tions produced, the above exceedingly severe test. One the 
strictest tests ordinary carbon-steel axles best quality that 
made for the New South Wales Government under Sir John Fowler’s 
instructions, viz.: From feet, from feet, and from feet blows 
tup, which the axle must stand without showing signs 
fracture. The manganese-steel axle stood more than twice this, and 
then bent 120 degrees before showing slight cracks. 

Bayley’s Steel Works Company tested also two man- 

ganese-steel tires, the material for which was made the Hecla Works. 
difficulty was experienced producing the tire shape, 
that is, during the forging and rolling processes, owing the tough- 
ness the material when hot. The tires were first water-toughened 
and 2,240-pound tup dropped one them shown Table XIV. 
This tire shown Fig. Plate and sketch Table XIV. 

TABLE XIV. 
Weight tup, 2,240 Ibs. 


Height fall Deflection 
feet. inches. 
under the press and 
bent per sketch. 
51/16 
See also Fig. Plate 
30 18 
32 20% 


Table XV. gives tests manganese-steel tire for which the steel 
was produced the Hecla Works, Sheffield, and rolled the Super- 
intendent Locomotive Power, Railway, Harwich. 


XV. 
Height. 
No. Feet. Inches. 
After nintb blow tire turned over 
and received blows from oppose 
12 30 154 
15 30 18 


7 
Sum drops, 375 ft. 
deflection, 20% in. 
not broken. 


was then nicked and with difficulty, received blows from 


feet cracking 114 inches into the tire, and after more 
blows the tire was completely broken and 

Mr. Dudley has said this material: tire made man- 
ganese-steel hard that can hardly machined, stand such 
severe drop-tests named without failing, and only breaking after 
being nicked, does much correct our erroncous impressions “that 
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hard metal must necessity brittle. That metal may hard and 
tough one the most important facts for consumers steel 
learn to-day. there can produced tire largely increased 


strength over the ordinary tire, beyond question, having three 
railroad service such tires, irrespective any increased first cost 
per pound metal.” 

Dudley’s wide experience entitles his remarks special consider- 
ation, and the facts above mentioned necessarily apply just much 

cast forged manganese-steel. 
ELECTRICAL CHARACTERISTICS. 

Character and Its Bearing Upon the Beta Iron 
peculiar fact noticed this material that when exceeding 
per cent. manganese, practically non-magnetic, even 
when submitted the strongest magnetizing forces. This was tested 
the writer some time ago when going through the Edison labora- 
tories. large magnet said capable lifting nearly ton 
weight would not attract even piece manganese-steel weighing but 
grammes. Even the per cent. material non-magnetic, taken 
bulk, though its drillings are influenced considerably, thus indicating 
that detach the material break into smaller masses enables 


the magnetic force exert its influence. This, however, does 


only very slightly per cent. drillings. 

satisfactory explanation the non-magnetic qualities this steel 
has yet been brought forward, though the material has been examined 
most the leading scientists the day. certainly remarkable 
that iron which, the form carbon-steel, makes the best permanent 
magnets becomes, when existing alloy combination man- 
practically non-magnetic. 

Some years ago the writer noticed that some manganese-steel 
wheels which had been running for considerable period were, after 
their return, more susceptible magnetic influence. Unfortunately 
record had not been kept the exact percentage these particular 
wheels. Probably was not more than about per cent., this amount 
having been employed some the earlier experiments connected 
with manganese-steel castings. would seem that the constant vibra- 
tion experienced such articles had some extent influenced the 
particular property under consideration. This fact not conclusive, for 
the writer has seen other wheels apparently non-magnetic after 
several years use when first put work. 

Magnetic Under Certain Circumstances. —Quite re- 

cently, however, the writer has discovered some further peculiar prop- 
erties this material. would appear that under certain conditions 
can become susceptible magnetizing forces. 

bar inches square inches long, and the usual non-mag- 
netizable quality, was heated for days Messrs. Sorby Sons 
Sheffield cementation-furnace ordinary being 
packed along with bars Swedish iron. Table XVI. shows 
the composition. 

TABLE XVI. 


Mn. Non-magnetic: not attracted mag 
Before treatment...... net; and very sensitive ship’s compass 
was not affected the slightest degree. 
Compasses strongly deflected; and 
though not strongly affected the 

magnet there was distinct effect. 


Although the analysis indicate that the carbon was but little in- 
remarkable change occurred, the sample becoming suscepti- 
ble magnetic influence. The needle compass not previously 
the slightest degree was now strongly deflected, nearly 
much samples ordinary unmagnetized iron and steel. This 
was interesting result; but the next portion the experiment was 
still more so. The same bar, 114 inches square, was heated one end, 
forged down into thinner section, raised yellow 
temperature (about 1,000° C.) water-quenched and bent double cold. 
usual with the manganese-steel under this treatment. This por- 
tion had again become non-magnetic. Thus the same bar there re- 
sulted one portion unaffected strong magnetic influence, while the 
other portion was susceptible considerable degree. far 
present ascertained, the other physical properties the material be- 
fore and after treatment appeared differ but little. Its hardness was 
the same, its fracture was but little changed. The cementation had but 
slightly increased the carbon, from 1°29 per cent., which not 
sufficient cause expectation any marked difference. 
writer’s firm has produced indiscriminately, with per cent. 
carbon the per cent. manganese-steel, material possessing physi- 
eal properties which differ but slightly. 

The sample received from the cementation-furnace appears similar 
ordinary forged manganese-steel. Previous water-quenching 
somewhat brittle, but the latter treatment once restores the tough- 
ness, the same time destroying the magnetic qualities acquired 
long heating comparatively low the latter not 
more than 800° C., that is, during cementation. The duration the 
heating evidently the chief factor, the acquired magnetic qualities 
previously steel being once permanently lost 
reheating and quenching. The same fact was noticed (see Table 
after heating sample manganese-steel which had been annealed 
malleable cast-iron annealing-furnace. 


Atter 1.29 


TABLE XVII. 


Sample before 
after 
Original Non-maguetic 
annealing, re-heating, water-quenching and re-heating.... Strongly magnetic 


This sample being not more than inch thick considerably oxi- 


13°93 mn. 


dized. scale was carefully removed before testing the sample for 
qualities. Thicker samples are now examination 
the same tests. This sample did not become again magnetic water- 
quenching, but further experiments are hand this point. 

would take too much time and space describe this inter- 
esting question here fully, the writer merely states the results. They 
Will probably found have important bearing upon problem 
which all metallurgists ure interested, viz., some full and more satis- 
factory explanation the facts noticed during the hardening car- 

interfere seriously with the Beta iron theory. The non-mag- 
netic properties manganese-steel and also its peculiar hardness (not 
“dead” hardness, like hardened carbon-steel) have been adduced 
that Beta iron must exist. Manganese-steel, indeed, shows 
recalescence. This, claimed, proves that just ‘as ordinary iron 
the non-magnetic state above bright red heat (750° C), manganese- 
steel retains the iron that form ordinary temperatures. 

Here, however, have manganese-steel which, after being treated 
cementation-furnace having higher temperature than that re- 
quired produce recalescence, has become magnetic. Having been 
above the recalescence-point must also have been temperature 
high change the soft into the hypothetical Beta form 
iron. other words, has been treated such temperature that 
sample carbon tool-steel heated any period the treatment 
which the manganese bar underwent the cementation-furnace would 
suddenly removed from the furnace and water-quenched, 
come hardened. is, the so-called Beta form would have been re- 
tained. Unless some very strong can adduced, woult 
seem that the Beta iron theory does not coincide with the facts now 
noticed. 

also important this experiment have proved that the hard- 
ness manganese-steel independent its magnetic condition, con- 
Mr. Wingham’s contention several ago (Journal Lron 
Steel Institute, 1890, No. 101) that the Beta iron theory 
inconsistent with the facts noticed hardened steel. 
rightly asked, How could permanent magnetism hardened carbon- 
steel reconciled with the fact that such material was found ex- 
ceedingly suitable for the manufacture permanent magnets, the 
iron present that material was the Beta form, the latter being 
supposed non-magnetic? hardened steel material which 
non-magnetic Beta iron imprisoned, speak, how comes that 
such steel all others the most suitable medium for articles re- 
quiring magnetic retentiveness? Mr. Wingham further added that 
the hypothesis more acceptable would necessary say that 
“apparently hardened steel must contain some Alpha soft iron.” 
This, course, quite inconsistent with the facts known. The harder 
the steel the more pronounced are its qualities magnetic retentive- 
ness. 

The writer would point out also that, conversely, wrought iron, 
Beta form, even quenched from high heat, ought make good 
permanent magnet, all the iron present supposed the 
Alpha and magnetic state. certainly subject magnetic influence; 
but otherwise has just the opposite quality. 

The writer cannot but think that two pieces wrought-iron were 
tested for magnetic retentiveness, one having been water-quenched 
from very high heat, the latter would the superior—perhaps only 
slightly so, but sufficient show that there had been some change, 
which was entirely due the effect rapid cooling, causing alter- 
the structure, just the same much more 
marked manner, occur carbon-steel. other words, this due 
alteration the form crystallization brought about another set 
conditions, the causes for which are beginning understand 
better means the microscope. 

Abel’s and Ledebur’s researches not give any reasons, but rather 
the contrary, believe that hardness any way owing hard 
form iron. Other experiments the those 
silicon, aluminum, copper, chromium, tungsten, and other tin-alloys, 
all prove that unless carbon present quenching hardness results. 
Manganese-steel has hitherto afforded notable 
never equaling the hardness carbon-steel. 

The magnetic properties manganese-steel have been very 
fully investigated Drs. Hopkinson. Bottomley and Fleming, Profes- 
sors Barrett and and many other leading scientists. This mater- 
has specially invited scientific investigation, owing its peculiar 
presentation iron, the most magnetic element known, entirely 
practically deprived its magnetic qualities. 

far back Rinman noticed this; and 1830 Mushet pro- 
duced ferro-manganese which was non-magnetic; but such alloys were 
neither malleable nor ductile. The when worked hot, 
reduced the thinnest sections drawn fine wire (No. 
G.). For however, great care required; but ordinary 
gauges, about No. present special difficulty. 

surprising find per cent. manganese-steel almost inert 
the highest magnetie copper other metals. 
Even the most favorable its permanent magnetism ex- 
small. use metallurgical simile, this quantity may 
described one would talk the effect per cent. manganese 
upon ordinarv 

Professor Ewing gives its permeabilitv 1°46 (the force ranged 
16.000 ‘units, and with this the magnetie mduction rose 
thus given). 


tested. Exnerimenter. 


Permeahilitv....... 


Thus the ratio magnetization 3.000 and 7,000 the 

best sample manganese-steel, comparison with ordinary steel. 
Professor Barrett, the discoverer recalescence, found that manga- 

nese-steel gave and magnetic tick sound was 
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heard, when magnetizing and de-magnetizing iron, nickel cobalt. 
Nickel found lose its magnetic properties 330° iron now 

America, where much attention paid 
electrical developments, there should considerable use man- 
ganese-steel for resistance-work. 

Professor Barrett, Dr. Fleming, Mr. Mordey, the Brush company, 
London, Dr. Hicks and others, have made careful tests the electrical 
resistance this steel, the results which are summed the fol- 
lowing table. 

TABLE XIX. 


Barreit 75°00 “136 

German silver.... 21°17 

Copper unity. 
Arsenical copper..........- 27°00 


ing to percentage of man- j 37°00 to 48°00 


ganese.... 
The well known firm English electrical engineers, Messrs. Willans 
Robinson, Thames Ditton, have used tons the 
steel for resistance-coils connection with special electric installa- 
tion. 
THERMAL AND ELECTRICAL 
GANESE-STEEL. 


paper these interesting questions was read Dr. Crichton 
Mitchell, before the Royal Society Edinburgh April 1st and July 
1889, and the scientific results obtained there have great prac- 
tical bearing and not appear have been mentioned the tech- 
nical papers, details may service here. 

has been found that manganese-steel requires very careful heat- 
heating, ingots are very liable crack unless most 
slowly and gradually warmed. several ways this steel shows itself 

This difficulty clearly indicated Dr. Mitchell’s experiments, which 
confirm the correctness practical observations this point. 
order carry out his experiments had prepare finished bars 
lengths. Owing the hardness the steel may 
readily imagined that this was not easy matter, much skill and 
patience being necessary. The object was last accomplished 
and drilling. The bars were inches and inches long, 
respectively, each being inches square. the bar for the former 
experiments eight holes were drilled for the insertion carefully 
standardized thermometers, the first being inches from one end, the 
others 12, 15, 18, 20, 24, and inches respectively from the same end. 
The holes were inches deep and 17-64 inch diameter. One hole 
the same size the above was drilled the shorter bar, which was 
fitted with screw-eyes the ends with which support 
bearings while being heated. Both bars were finally nickel-plated. 

The method finding the conductivity was substantially that origin- 
ally devised Forbes, the only difference being that shorter bar was 
used, and the cooling-bath was placed either its cooler end near 
its middle the cooler side the fifth thermometer. Full details 
the exact methods adopted will found Professor Tait’s paper 
“Thermal and Electric Conductivity” (Transactions Royal Society 
Edinburgh, Vol. 28), and Dr. Crichton Mitchell’s paper the 
Thermal Conductivity Iron, Copper and German Silver” (Transac- 
tions Royal Society Edinburgh, Vol. 28). 

the eight holes drilled only five were used, viz., the first four sep- 
intervals inches, and the fourth and fifth one 
inches. The cooling-bath, through which stream water was kept 
steadily passing, was placed close the fifth hole. 

The method finding the conductivity, and the manner which the 
readings the thermometers were reduced, and from them the curve 
stationary temperature excess constructed, are described Dr. 
Mitchell’s paper above mentioned. 

The final results showed that the thermometric conductivity man- 
ganese-steel represented the following 

(1) From areas uncorrected for change specific heat 


(Willans) 


AND SFECIFIC HEAT 


100° 200° 

(2) From areas corrected for change specific heat. 


For comparison between manganese-steel and wrought-iron bar Dr. 
Mitchell states the following figures: 


100° 
“0019 “01274 01358 


Thus appears that manganese-steel 100° lowered one-fifth. 
and the rate increase conductivity with temperature man- 
ganese-steel little more than half the corresponding coefficient iron. 
can easily understood why manganese-steel pokers used several 
friends the writer have been prized highly. 

Owing the high electrical resistance manganese-steel, might 
naturally have been expected that this low conductivity would follow, 
again confirming the similar qualities and effects currents heat 
and currents electrical energy. 

The specific-heat determinations were made with cubes 
wrought-iron and manganese-steel respectively. 

Each was raised temperature 300° C., and then, means 
thermometer inserted mercury-filled hole previously drilled each 
cube, the rates cooling were carefully deduced. The specific heat 
the iron cube was found agreeing with previous experi- 
menters, and that the manganese-steel 0°124, times that 
Its rate rise with temperature was the same that the 


Electrical Conductivity.—Protessor Barrett and Chatelier 
have made careful series experiments with this steel with respect 
tures from 100° The results showed the following 


cients: 
TABLE 
Coefficients Expansion. 


Contraction Manganese-Steel. —In view the very exact records 
Dr. Mitchell and others, easy understand that the contraction 
manganese-steel from the fluid state must serious, and that, the 
care and ingenuity the steel-founder are necessary avoid contrac- 
tion-cracks ordinary steel, this still more the case with 
nese-steel. 

The following comparisons contraction were made the 
Steel Foundry Company’s works. Bars inches square, with flanges, 
and projecting each end about inches between the latter, were 
cast qualities steel, the results being follows: 

TABLE XXI. 
Distance between 


flanges, Contrac- Cor trae 
Before After tion tion 

castiog. casting. on per cent. 

Inches. inches, 

Medium cast-steel, 2°256 12°0215 


The cast manganese-steel therefore showed the high rate 3°60 per 
cent. contraction against about per cent. for carbon 
usual pattern allowance steel-founders 5-16 inch per foot, 
about per cent. (which the above table confirms) that manganese- 
steel considerably higher. But the curious point that, after water- 
the manganese-steel has expanded considerably 
sample. The details this test may not exactly accurate, 
possible the bar may have become bent during the heating for the 
water-quenching process. Still there clear evidence that compara- 
tively considerable change has occurred under this treatment. 
has been borne out some independent tests relating specific 
made for the writer Mr. David Kirkaldy, the Testing 
Laboratory, London. 

Specific Gravity.—He found that manganese-steel varied its 
cific gravity according the state which existed. 

TABLE XXII. 


7°8615 
7°863 
Arnold. Pure iron Fe.) 


This being interesting point, may well give Mr. 
results very carefully taken specific gravities carbon-steel vari- 
ous percentages ard quenched different heats. Four samples only are 
selected; but full details tests will found Mr. ad- 
mirable contribution the discussion paper, 
Structural Steel,” read before the American Society 
Civil Engineers, June 10th, 1892. 


TABLE XXIII. 


3 “52 7° S44 7°831 
6 “84 7°824 7°329 7°812 7 789 
1°09 7°807 7°826 7°74 


The difference between the rolled and the water-quenched bars 
(Table considerable. the manganese-steel, 
Table the difference much smaller, but still sufficient 
detected. worked out cubes weighing, say, ton, and the differ- 
ence size allowed for expansion between forged and forged-water- 
quenched, the weight would not altered more than two 

Hardness. —As very important when comparing hardness have 
some more exact standard than filing chipping, the writer appends 
table which may service. Most the tests have been made 


TABLE XXIV. 


baid 
iness Turn 
er’s sclero- 


Analysis. 


Description sample. Mark. 


meter. 
ne 11,167 H *24) °18) °2t 20 


platinum 

Mild steel.... 
Good razor stee 
American chilled car wheel 
Very hard white iron............. 


Professor Turner, the Mason College, Birmingham, with his 
sclerometer, apparatus which has also been used with satisfactory 
results America Mr. Keep, Detroit, 
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MINERAL PRODUCTION GREAT 


The mineral productiou the United Kingdom Great Britain and 
Ireland for the year 1892 given below from the official statement. 
The production reduced metric tons (of 2,204 comparison 
made with the statements for 1891 given the tables the Mineral 
The full tables that work years, 1860-1891 
inclusive 


1892. 1891. | 1892. 1891. 

Alum shale.......... Tron 14,193 15,716 
Arsenic. 5,197 6,147 Lead ore...... 40,678 44,578 
Arsenical pyrites.... 4,570 5,179 Manganese ore...... 6,177 9,632 
24,643 27,317 Ochre and umber.... 12,329 13,825 
3,154,550 Phosphate lime.. 12.399 10,164 
184,751,629 188,519,767 | 1,988,482 2,077.072 
Copper ore... 6,093 8,981 Slates and slabs..... 424,619 
Copper precipitate.. 274 327 Sulphate strontia. 5,149 8,193 
Fluor-spar........... 174 Tin ore (black tin).. 14,563 14,726 


will seen that,with the exception zinc ore and few minor 
last year showed generallly considerable falling off pro- 


THE STILWELL-BIERCE SMITH-VAILR EXHIBIT 


Among the most interesting and instructive exhibits Machinery 
Hall, the World’s Columbian Exposition, Chicago, that made 
The Stilwell-Bierce Smith-Vaile Company, Dayton, em- 
braces Victor turbines both “register and “cylinder gate” pat- 


RECENT DECISIONS AFFECTING THE MINING INDUSTRY. 


Supreme Court Iowa. 


Lease Coal Land. 

lease land mining company, consideration the pay- 
ment the lessor specified royalty merchantable coal 
taken out such land, required the lessee conduct thereon the prin- 
cipal mining business the county, and take from such land major- 
ity bushels all the coal mined such county each year, 
except that the amount need not exceed 200,000 tons per annum. The 
lease was continue until the lessee should remove all the available 
merchantable, and salable coal the land. performance the 
lessee, and condition that shall have taken out all the available 
coal from such land, contemplated, was entitled certain speci- 
fied rights. The chief purpose the lease was the mining all avail- 
able coal the land, and the payment the lessor the specified 
royalty. the time such lease was executed, both the lessee and les- 
sor believed that there was sufficient available merchantable coal 
the land enable the latter take therefrom the amount required 
such lease, but, few years transpired that the lessee could not 
take more than one-half all the coal mined such county 
without reducing the output from other land. Where the lessee had 
mined all the available coal, and the lessor had received royalty all 
the merchantable coal mined, the latter was not entitled royalty 
the difference between the amount actually mined and the amount re- 
quired the contract mined. Where, the terms such lease, 
the lessee has right surrender the premises until the available 
coal exhausted, not required surrender entitle them 


EXHIBIT THE STILLWELL-BIERCE SMITH VAILE COMPANY CHICAGO. 


terns, arranged both vertical and horizontal shafts, and ought not 
overlooked any who are using contemplating the use water 
power. These turbines are built such great variety styles and 
sizes meet the requirements almost any situation. Other inter- 
esting features the exhibit are the Stilwell and 
heaters and the live steam purifier for heating and purifying feed-water 
for steam boilers. The practical efficiency these heaters demon- 
strated display lime deposits taken from heaters operation 
various sections country. The proper treatment feed-water 
item great moment designing economical steam power 
plant, and should carefully investigated. This exhibit also contains 
display Smith-Vaile steam pumps great variety styles and 
for every duty, thus increasing the practical value the exhibit 
all visitors who are making investigations along these lines. 


The Geological Survey India.—A recent resolution the Govern- 
ment India requires that two-thirds the survey officers shall 
always primarily engaged the explorations necessary com- 
plete the geological survey and the remaining third the practical 
investigation mineral fields. the latter case the exploration will 
confined such preliminary examination may necessary 
supply general information regarding their character and extent 
and promoters upon whom will rest the responsibility for 
more detailed prospecting. The work the past year was the 
most varied character. The most important scientific operation the 
year was that carried out the Central Himalayas two the sur- 
vey officers co-operation with Dr. Diener, eminent specialist sent 
out from Vienna, and their joint researches are said high sci- 
entific interest. There were experimental borings for oil Beloo- 
and the Indus, investigations into the Nerbudda coal fields, 
the coal resources Tenasserim, jade Burmah, coal and rubies 
the regions bordering out Yunnan, and much else similar charac- 


exemption from payment royalty coal not mined therefrom.— 
(Carr versus Whitebreast Fuel Company. Rep., 205. 


Smokeless Powder.—The Navy Department recently manufactured 
the powder works Newport, I., two varieties smokeless 
powder. The base both these powders was pure gun cotton, 
which turned into celluloid, and then reduced grains, but they 
were differently treated preparation. May 26th they were sub- 
jected tests the proving ground Indian Head demonstrate 
the exact effect the different treatments. 6-in. gun was used for 
the tests, although the powder was really intended for 8-in. calibers. 
The trial shots showed that the different methods preparation 
the same material produced very different results, one the 
powders gave the shot velocity 2,000 ft. per second, with 
pressure the chamber tons, while the other showed velocity 
2,250 ft., with pressure tons. 


PATENTS PUBLISHED GREAT BRITAIN. 


The list patents published the British Patent Office 
jects connected witb mining and metallurgy 


WEEE ENDING JULY 15TH, 1893. 


11,537 1892. Sand Shifting Machine for Foundry Purposes. Hall and 
Glover, London. 

13,316 1892. Production Ferric Chloride Preparation for Use Treating Sew- 
age. Dr.C. Burghardt. Manchester. 

14,579 Bronze Composed Copper, Nickel and Zinc. 
Prof. Huntington and Preston, London. 

14,982 1892. Utilizing Blast Furnace Slag. Rock. London, 

15,083 1892. Manufacture Pure Aluminum Fluoride. Grabau, Halle, Ger- 
many. 

15,285 1892. Production Ferric Preparation for Use Treating Sewage. Dr. 

8,932 1893. Safety Lamps. Gothot, Mulheim, and Hoing, Altendorf, 

ermany. 
10,189 1893. New Phosphate Manure. Schmitt, Bubenheim, Germany, 
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Mr. Moffat, president the Lackawanna 
Tron and Steel Company, Scranton, Pa., has 
gone Europe for his health. 


Mr. Fred Manley has been appointed steam 
boiler inspector for Allegheny County, in- 
cludes Pittsburg, Allegheny and surrounding ter- 
ritory. 

Mr. Hadfield, Sheffield, England, ar- 
rived New York July 28th, the “Campania,” 
his way attend the engineering congress 
Chicago. 


Bachman, formerly manager the Salem 
Furnace Company, Salem, Va., now superin- 
tendent the Buffalo Furnace Company, Buf- 
falo, 


Dr. Herman Wedding, Berlin, the eminent me- 
tallurgist, has been appointed one the judges 
the World’s Fair. sailed the for 
New York July 18th. 


Mr. Julian Kennedy, the mechanical engineer 
Pittsburg, has been chosen prepare plans and 
superintend the construction the new water 
works built Allegheny, Pa. 


Mr. Gibbs, recently assistant engineer 
the Rio Grande Southern Railroad, resigned 
and has opened office Durango, Colo., for 
general and mining engineering work. 


Mr. Walter Renton Ingalls, mining engineer, has 
returned from where has been for the 
past four months. may addressed temporar- 
care the “Engineering and Mining Jour- 
nal. 


Mr. Morgan, formerly manager the Brit- 
ish Broken Hill Proprietary Company, 
ered his connection with it, and the mines are tem- 
porarily under the charge Mr. Retallick, the for- 
mer underground manager. 


Prof. White has resigned, because ill 
health, the chair mathematics, which has 
occupied for nearly quarter century the 
University. one the most fa- 
mous educators and mathematicians the South. 


Mr. Wilbur Knight, mining engineer, has re- 
signed his position superintendent the Otras 
Mining Company, Limited, Laramie, Wyo., and 
has accepted the chair mining and metallurgy 
the University Wyoming, Laramie. The 
University congratulated securing the 
services professor with extended practical ex- 
perience supplement his theoretical training. 


Mr. Coffin has resigned his position 
Valley, Cal., give all his time developing 
the resources the Green Mountain mine, which 
largely interested. Mr. Shockley has 
been appointed succeed him superintendent 
the For over twelve years Mr. 
mine, Candelaria, Nev., which now closed 
aown. 


Mr. Thomas Rowe, who has had charge the 
Philadelphia Idaho Company’s concentrating 
plant, East Fork, Triumph, Alturas County, 
Idaho, number years and that capacity 
became affected lead poisoning, again al- 
most well under medical advice, has had refuse 
the charge mills crushing similar ores least 
for time. Mr. Rowe has had large experience 
copper concentration, and will probably move 
copper district. 


The Jury Mines and Mining, the World’s 
Columbian Exhibition Chicago, completed its 
organization July 26th and has made substan- 
tial progress judging exhibits. Its officers are: 
President, Mr. Henry Howe. Boston; vice- 
presidents, Messrs. Zellenkoff, Russia. and 
Lundbohm, Stockholm; secretary, Mr. 
Weeks, Pittsburg. Among the prominent names 
this jury are those Professors LeNeve Foster 
and Bauerman, the Royal School Mines, Lon- 
don; Signor Capacci, Florence, Italy; Mr. Odelst- 
jerna, Sweden; Professor White, the Univer- 
sity West Virginia, and Maj. Jed. Hotchkiss. 


John Rollins Smith, who died Springfield, 
last week, aged years, was civil engi- 
neer, and had devoted much his time bridge 
building. was treasurer the Springfield Iron 
Works. 


Ambrose Powning, who died Grass Valley, 
Cal., July 15th, aged years, was one the pio- 
neers the district, having gone California 
1854. had lived Nevada County for 
years. was native Cornwall, England. 


Werner Kummel, one the best known engi- 
neers Germany, died Oakland Hotel, Chicago, 
July 19th, aged about years. Mr. Kummel had 
been America about three weeks and 
Chicago about one week. here 
visit the World’s Fair and the congress engi- 
neers. During the very warm weather after his 
arrival Chicago was overcome the heat 
and died after few days’ illness. Mr. Kummel 


was the leading engineer the water works 
Germany. 


Since had been America had 


been Boston, New York and Philadelphia, where 
was consulted number American engi- 
neers interested water and gas engineering. 
had prepared two papers which was have 
read before the engineers’ congress connection 
with the World’s Congress Auxiliary. 


AND TECHNICAL SCHOOLS 

Scandinavian Engineering Society Chicago.— 
the annual meeting and accounting the follow- 
ing officers were chosen: Lee Heidenreich, 

second vice-president; Allan Strale, secre- 
tary; Christensen, recorder; Kar] Leh- 
mann, treasurer; Alb. Ackander, librarian. 

reunion Scandinavian engineers will held 
the Art Palace (lake front), Chicago, the 
week when the Engineering Congress ses- 
sion. will under the auspices this Society, 
and further information will soon given. 


International Irrigation Congress.—The Secre- 
tary State has issued circular the diplomatic 
representatives the United States, instructing 
each informally notify the Government which 
Congress, which convene Los 
Angeles, Cal., October 10th, 1893, and requests its 
through duly accredited delegates. 
The Department the Interior will 
sented the proposed meeting officer 
detailed the secretary that department, 
for the purpose giving such information may 
desired concerning the results obtained the 
surveys which have been for several 
years under the auspices the General Govern- 
ment. 


American Chemical committee 
co-operate with the World’s Fair Auxiliary have 
determined that the Fifth General Meeting 
the Society held during period beginning 
August 21st, 1893, conjunction with the World’s 
Congress Chemists, held under the aus- 
pices the World’s Fair Auxiliary and the Amer- 
ican Chemical Society. The committee desire 
the attention the members the Society 
and American chemists generally the fact that 
view the large number emininent chamists, 
home and foreign, who have already signified 
intention attend the World’s Congress Chem- 
ists, and the valuable character the papers that 
will presented, this meeting will doubtless 
the most important gathering ever held chemists 
the United States. The time and place are 
therefore particularly auspicious. 


INDUSTRIAL NOTES 


The Harrisburg (Pa.) Foundry and Machine Com- 
pany has booked orders for 225-H. engine for 
New York city, and 30-H. engine for the 
Washington Navy Yard. 


Mr. Kimberly has leased the Sharon fur- 
nace Boyce, Rawle Co., Sharon, Pa. 
said that the furnace will run ore from the 
Mesabi mines, which Mr. Kimberly interested. 


The Washington Foundry and Manufacturing 
Company, Washington, Ga., winding its 
affairs. The business will continued the 
Washington Manufacturing Company, composed 


The Keuffel Esser Company, New York, has 
issued new catalogue, describing several im- 
proved surveying instruments, including transits 
and levels different patterns, plane-tables, rods, 
tapes and special mining rods. The catalogue 
well 


The Stirling Company apparently not affected 
dullness business, having lately closed orders 
for 750-H. water tube boilers for the Minneapo- 
lis Company, 750 for the Mat- 
tingly Company, Louisville, Ky., and 150 
for the Taylor Chair Company, Bedford, 


The Cortland Forging Company, Cortland, 
has broken ground for the erection three new 
buildings adjoining those now occupied the com- 
pany, one ft.. one 30x36 and one 
ft. The buildings will two stories high 
and constructed wood. The intention 
double the capacity the works. 


The Otis Steel Company, Limited, Cleveland, 
O., composed principally English stockholders, 
have notified their employees 
wages from 20%, which went into 
effect Monday, July 17th. claimed 
the firm that heretofore they have been paying 
wages higher than paid Pittsburg 


the annual meeting the stockholders the 
Sterling Steel Company, Pittsburg, the follow- 
ing were chosen directors: Wheeler, John 
Beymer. The board elected the following: Presi- 
dent, Wheeler: vice-president, Mackey; 


secretary, John Lyon; treasurer, Beymer. 


The firm Forsyth, Hyde Co., Chicago, which 
controls several furnaces, has made assignment, 
and two the controlled companies have taken the 
same action—the Wellston Furnace Company, 
Wellston, O., and the Wisconsin Furnace Company, 
Fond Lac, Wis. The assets all three cases 
are said exceed the liabilities, proper time 
for collections 


contract has just the Southern 
Engineering Company, Louisville, Ky., for the 
erection steam plant Portsmouth, for 
the Portsmouth Street Railroad and Light Com- 
pany. will include two 125-H. horizontal 
tubular steel boilers and two 125-H. Ball 
Wood automatie engines, together with the neces- 
sary steam pumps, heaters, 


The Carnegie Steel Company, Limited, has 
placed order with the Yale Towne Manufactur- 
ing Company, Stamford, Conn., for eleven 10-ton 
electric traveling cranes. These cranes are 
used the Homestead Steel Works, taking 
beams from the cooling tables and distributing 
and loading them cars ready for shipment. They 
will used out doors, unprotected from the 
weather. 


Recent orders received the Philadelphia En- 
gineering Works, Limited, are one special 
Corliss engine for the Pennsylvania Railroad Com- 
pany; one Philadelphia Corliss for the Dela- 
ware County Construction Company. Clifton 
Heights, Pa.: one 12x30 Philadelphia Corliss for 
Harrisburg, Pa., and one com- 
pound condensing engine for the Pennsylvania 
General Electric Company. 


The Court street bridge, Rochester, Y., 
being built with two Lidgerwood cableways placed 
side side. The plant attracting great deal 
attention. Messrs Lauer Hagaman are the 
The Lidgerwood Manufacturing Com- 
pany has press and will shortly issue new 
pamphlet bearing the title, “Cableway Sketches.” 
will contain about pages and will the 
fifth their well known series sketchbooks. 


The annual meeting the stockholders the 
Ohio Steel Company, now building Bessemer 
plant Youngstown, O., was held that city last 
week. The directory board was increased from 
Butler, Jr., Myron Wick, Ford, Brown, 
Botsford, Cochran and James Parmlee. 
The directors organized electing Henry Wick 
president; Butler, Jr., vice-president, and 
Myron Wick, treasurer. 


are informed that the appeal the Cowles 
Electric Smelting and Aluminum Company from 
the injunction granted Judge Taft, was with- 
drawn simply because counsel considered the 
wisest course not bring the case before the ap- 
pellate court until final hearing has been had 
and the whole case brought before the court. 
final decision has been given any form, and the 
case still open. Meantime, the Cowles company 
making alloys and handling pure aluminum 
from Europe. 


The Pittsburg Testing Laboratory 
ized July 1st, and now owned 
nership, under the title Pittsburg Testing Labo- 
ratory, Limited. Some the old employees have 
been admitted the new company, addition 
the former proprietors, Messrs. Aifred Hunt 
and George Clapp. The officers are follows: 
Clapp, chairman; Alfred Hunt, vice-chair- 
man and treasurer; Bailey, secretary; 
Bellows, general manager, and 
assistant treasurer. 


The American Steel Wheel Company, New York, 
issue circular under date July 17th, the 
stockholders and creditors the company, an- 
nouncing that upon the application majority 
the stockholders and more than two-thirds 
the creditors, John Paul, president the 
company, was appointed the 
Chancellor the State New Jersey. The stock- 
holders and creditors who this application 
include, among others, George Burt, Rogers 
Maxwell, the Liberty National Bank, the Pond 
Machine Tool Company, the Garwood Land and 
Improvement Company, and the Central Railroad 
Company New Jersey. 


important decision was filed recently Mil- 
waukee Judge Seamans, United States Cir- 
euit Court, for the District Wisconsin, 
suit brought the Edison General Electric Com- 
pany against the Electric Manufacturing Company 
Oconto, Wis., upon the well known Edison incan- 
descent lamp patent. The suit was brought against 
the Oconto company for infringement the Edi- 
son patent manufacturing and selling incan- 
descent electric lamps, and the decision filed grants 
restraining defendant from any 
further manufacture and sale such lamps. This 
decision Judge Seamans line with the de- 
cisions Judges Wallace, Shipman and Lacombe, 
the Second Circuit, and Judge Colt, the 
Massachusetts Circuit, and its significance and_im- 
portance the fact that the validity the Edi- 
son patent was attacked the defendant through 
what has become known the Goebel anticipa- 
tion. The issue the injunction practically 
finding the court against the Goebel defense. 
The augument the motion consumed entire 
week Milwaukee. 


MACHINERY AND SUPPLIES WANTED. 


any one wanting machinery supplies any kind 
will notify the and Mining 
what needs will put communication witn 
the best manufacturers the same. 

also offer our services foreign 
who desire purchase American goods, and shall 
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pleased furnish them information goods 
any kind, and forward them catalogues and dis- 
counts manufacturers each line. 

All these services are rendered gratuitously the in- 
terest our subsrcibers and advertisers; the proprie- 
tors the and Mining Journal’’ are not 
brokers exporters, nor have they any pecuniary in- 
terest buying selling goods any kind. 


GENERAL MINING NEWS. 


Cleburne County. 
(From our Special Correspondent.) 

the Wise property, about four miles northwest 
from the Lucky Joe, work has been suspended for 
the present. Mr. Turner, the holder the option, 
after working for several months successful 
attempt develop the ore body and enable him 
show its extent, which demonstrates that 
the largest ore body sight the district, 
awaiting the completion negotiations for the 
erection 40-stamp mill. 

Pinetuckey active operations are being car- 
ried on, with good results from concentration, 
the Huseman process. Work has been dragging 
here somewhat because the method mining 
and the limited pump capacity, but purposed 
finish sinking the millhouse shaft once, and 
future mine systematic manner, and 
abandon the old workings entirely. Under the old 
system working, the hanging wall has been 
mined, and the vein itself the bottom the 
wall now under water for great distance the 
drift. This vein, although quite narrow, averag- 
ing some in., very rich and carries free gold 
specimens, but its chief value the sulphurets. 

limited number prospectors are working 
different portions this district, and reported 
finds more less richness and extent are fre- 
quently heard of. one these, known the 
Sutherland property, wooden mill, furnished with 
wooden stem, tappits, canes, boxhead, shoe and die, 
with old iron mortar, being erected. The 
Crown Point mine, where five-stamp mill was put 
run low-grade ore, shut down. 

Work sinking the Eckles property being 
continued, the shaft having been sunk ft. deeper, 
showing that the change the soft material 
the surface which was changing harder 
the 40-ft. level, becoming more marked depth 
increases, and the value the ore also increas- 
ing. test_of about one ton and half 
surface dirt Pinetuckey resulted saving six 
dwt. gold, but the material was too soft and the 
drop not right mill satisfactorily. 


CALIFORNIA. 


Butte County. 
(From our Special Correspondent.) 

The most extensive and costly quartz develop- 
ments are being made Forbestown. The mines 
the vicinity were worked one time and then 
abandoned, the rock contained sulphurets 
such extent that the ore could not worked 
profitably with the processes then vogue. Alvinza 
Hayward and Stow reopened them few 
years ago, and extensive work had been done dur- 
ing the past two years. The former has 40-stamp 
mill. claimed that there enough ore 
sight present last for years, and the ore 
paying well that the mill will enlarged 
the addition stamps. The machinery 
run water power and the mine and mill lighted 
electricity. 

Merrimac mills the Palo Alto Company en- 
gaged setting large new engine and boiler 
for running the 20-stamp mill, and will put 
additional stamps. 

Bonner Mine, McLoughlin 
sinking this famous mine, which one time 
was one the richest ledges the State, and 
believed contain rich quartz below where work 
ceased. 

Calaveras County. 
(From our Special Correspondent.) 

Calaveras Consolidated Mining Company, Angel’s 
Camp.—The mine has started with large force 
men, after being closed down for more than 
The property owned English syndi- 
cate. 

Kern County. 
(From our Special Correspondent.) 

Arrangements are being completed which the 
Blue system mines, near Kernville, will again 
worked. The company which bought the Mam- 
Keysville, has put force men 
work. 


Nevada County. 


Consolidated Gold Mining Company.— 
The Superintendent reports under date July 19th: 
Since last letter the 700-ft. drift has been ex- 
tended ft.; ground very hard. Ledge in. 
wide, and shows well free gold and sulphurets, 
the 700-ft. upraise the ledge from 
wide, showing little mineral and some fine gold, 
and from the appearance the country rock think 
will soon have ledge the drift. 
The raise ft. 


Victor Mining Company.—The superintendent re- 
ports that tons ore far July have averaged 
$315 gold per 


Shasta County. 


Sierra Buttes Gold Mining Company, Limited.— 
The output and work during June was follows: 
Sierra Buttes mine, total receipts, $2,478; total 
working expenses, $1,349; Plumas Eureka mine, 
total receipts, $10,490; total working 
$8,540. Uncle Sam mine, total receipts, $16,254; 
total working expenses, $7,548. 

Siskiyou County. 
(From our Special Correspondent.) 

this section there hindrance hydraulic 
mining, the Kiamath River, the main stream which 
receives the débris the mines, having been 
clared enactment the California Legislature 
non-navigable. This season has proved un- 
usually good one, the summer far having been 
less hot than usual, causing the slow melting the 
snow the mountains and the conservation the 
water. Around Etnaand Quartz Valley and along 
the river the clean-ups will good. wagon road 
has just been completed the Salmon River from 
Etna. This would receive impetus should 
fresh capital invested the mines California. 


COLORADO. 
Boulder County. 

Springdale Gold Mining and Milling Company.— 
mentioned our issue July 8th, num- 
ber shares this company are being offered 
the London market. The property has been re- 
ported upon Mr. Rule, Denver, Colo., 
who indorsed Mr. Wm. Root, president 
the Mining Colorado Stock Exchange. Mr. Rule, 
after descanting the situation for the facilities 
for wood, water, coal, vicinity summer resort 
and the romantic history the district, states that 
the Rip Van Dam mine, one the leading properties, 
belonging this company, has been famous, ow- 
ing the richness its telluride ore. Mill runs, 
state Mr. Rule, have yielded high 545 oz. 
gold and 1,650 oz. silver, yielding $12,700 ton, 
and that one assay yielded the rate $106,000 
per ton. Right after this Mr. Rule states that 
the output this property has been about $15,000 
only. foregone conclusion that very little 
$106,000-ore would make this amount, not 
more than ton and quarter $12,000-ore would 
required. Now, this mine, according Mr. 
Rule, has been developed shaft ft. deep, 
with levels driven ft. and ft. This not 
extensive development work, but sufficient, un- 
less the ore extremely pockety, have produced 
considrably more than few tons concede 
maximum amount. Hither one the two things 
sure, the ore much lower rate than Mr. 
Rule would have infer from his statement re- 
garding his “mill runs,” the pay streak ex- 
tremely irregular, and narrow knife blade. 
Among the advantages which Mr. Rule claims 
this property the fact that merely pros- 
pect, and that virgin. These advantages are 
somewhat doubtful, since without showing ore 
poke, but are willing give Mr. Rule full 
for having discerned this peculiar advantage. 
cannot concur with Mr. Rule his statement 
that this property with its present showing 
safe investment; the contrary, think that the 
property should examined some engineer who 
will not overlook nor neglect the main points 
examination. 


Clear Creek County. 


Colorado Central Consolidated Mining Company. 
—This company has been compelled shut down. 
The mine has been left working order, that 
work can resumed when the demand for silver 
justifies resumption. The officers the company 
are understood strongly favor the uncon- 
ditional repeal the Sherman law. 
ity shares this company are held Holland. 

Lake County. 
(From our Special Correspondent.) 

has been received here make prepara- 
tions pulling the pumps the Maid 
and Henriett consolidation. This means, done, 
the total abandonment the mines. The effect 
raising water the adjacent mines will un- 
questionably very serious, and may result 
the enforced abandonment other The 
Maid property connected with the 
Wolftone, the Adams and the Mahala, which will, 
the pumps are pulled, fill rapidly with water. 
The Small the Emmett and other properties, 
although not directly connected, will have heavy 
increase water and will need additional pump- 
ing facilities. The main shaft the Maid down 
ft., and expected that the water will rise 
within 300 ft. the surface. 

After conference between Holden, 
the Holden Smelting and Refining Company, and 
his creditors lasting over two days, satisfactory 
agreement has finally been entered into. The at- 
tachments have been withdrawn and the smelter 
run under the supervision Mr. Holden and 
committee appointed the creditors. The prin- 
cipal source the value the new management 
the slag, which there 750,000 tons hand, 
which can smelted the Holden process 
profit. believed the smelter will start 
before the close the present month. 

Breece Hill the ore largely aurifer- 
ous character, and there some mining carried 
that section. Good streaks lead ore are also 
encountered, which are just now marketable com- 


tlie Little Johnnie new plant machinery 
now being placed position and new shaft 
being sunk. Near here the Eliza has just en- 
countered some streaks excellent lead ore. 
addition these the Fanny Rawlings, Black 
Prince and other leases this same neighborhood 
are now shipping an-average 100 tons daily. 


The Star Hope property has entirely clused 
down. The pumps, while not pulled, have not been 
working since the first the week, and the water 
has already risen 100 ft. 

Attachments amounting $11,898 were filed 
this week against Tabor and 
Baten the B., Valentine and Lucy 
Hussy lodes, which were levied upon the sheriff. 

The new concentrating mill the Silver Cord 
Combination was set fire unknown parties and 
burned the ground this week, entailing loss 
over $15,000. This mill was completed 1892 
important adjunct the Silver Cord mine, 
and successfully treated thousands tons low- 
grade concentrating ore that was mined means 
the Mammoth tunnel through the direction 
the able manager, Blow. One hundred tons 
this low-grade stuff was treated daily. Why the 
mill was set fire mystery. 

Quite number Leadville miners are now turn- 
ing their attention placer mining, and the banks 
the Arkansas, below the camp, are lined with 
prospectors panning for gold. 


Ouray County. 

New Guston Company, Limited.—Output for 
June month—Ore shipped, 690 tons; ready for 
ment (30th June), tons; total, 720 tons. Value 
(estimated), $19,646. Mine expenses, $16,100. 

New Viola Company, Limited.—A proposition 
being made for second reconstruction 
company, under the name the Pearl Mining 
Company, Limited, with capital £93,750, £75,- 
000 which will shares and £18,750 
75,000 10% cumulative preference shares 5s. 
each. Every member the existing company 
entitled one fully paid share for every two 
now held him, conditionally his applying for 
least one preference share 5s. for every 
fully paid share allotted him. report the 
Pearl and Old Missouri mines, belonging this 
company, and which are situated the Red Moun- 
tain mining district, near Silverton, Colo., Mr. 
Hollis, accompanies the prospectus. Accord- 
ing this gentleman there not great deal 
pay ore sight. fact, the most favorable state- 
ment makes that two streaks ore the 
mine are converging and will, make 
good ore body from 100 ft. report ap- 
pended this Mr. Hollis says that order 
place the Pearl mine paying basis, ex- 
penditure $10,300 must made. This will 
allow the sinking shaft 100 ft., and the sink- 
ing, raising and drifting winze the extent 
1,000 ft. concludes: There are now shown 
the mine considerable ore bodies, but they cannot 
advantageously extracted without -doing the 
above-mentioned work. From the present indications 
the lowest workings the mine, believe that, 
sinking the 110-ft., and prospecting the ground thus 
made accessible, there will decided im- 
provement the ore. justice the mine and 
the shareholders, must say that know 
properties which would justify expenditure for 
further development greater degree than the 
Pearl. The raising this additional capital will 
permit paying the £15,000 the purchase 
price the and the Missouri mines, should 
desirable take the option. would 
not think after reading Mr. Hollis’ report that the 
stockholders this company would benefit more 
this proposed reconstruction than they have 
the former one. 

Pitkin County. 

The latest reports from the new Difficult gold 
districts, some miles southeast Aspen, are 
that the ore found top the ground, and runs 
high $40 the ton. There were only six men 
camp during the winter. They are the locators 
and owners the New York and Mamie D., and 
are sacking ore for transportation burro that 
will run not less than $40 gold. Since the shut- 
down the silver properties began fully 100 pros- 
pectors have visited Difficult with the result that 
this many claims have been staked out. Difficult 
Creek heads near Independence Pass and empties 
into the Roaring Fork. early min- 
ing was carried quite extensively. the pres- 
ent time the mines Independence, owned 
Bolles principally, are not being worked. 
cult district adjoins Independence. 


San Miguel County. 

(Reported for the and Mining Journal.’’) 

Silver Pick.—This mine the property the Mt. 
Wilson Gold and Silver Mining Company, and 
situated the summit Mt. Wilson, eleva- 
tion 12,600 ft. sea about miles 
southwest Telluride. This Mt. Wilson 
break eruptive diorite through 
ceous sandstone and schist; and the area erup- 
tive rocks quite small compared with the 
tilted sedimentary formation; but within this area 
are located the fissure veins, among which the Pick 
the largest and most defined. The ore 
sulphide iron, lead, copper and antimony, 
and assays from oz. gold and oz. 
silver per ton, some specimens telluride running 
high 114 oz. gold per ton. The gangue 
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quartz, spar and country rock. present, with 
force men, shipping about tons ore 
month the Grant smelter, Denver, where 
The ore, after roasting, very desirable smelt- 
ing ore, the percentage silica more than 
offset the percentage iron. Last summer 
the company erected Huson tramway miles 
long, carry the ore from the mine down tim- 
ber line, where begins good wagon road miles 
Seymour, the shipping point the Rio Grande 
Southern Railroad. This tramway made possible 
work the mine all last winter despite the deep 
snows which always fall high elevations 
this San Juan country. Since February the 
has shipped 250 tons ore, which has 
netted $21,000. There 1,900 ft. work done, 
consisting six tunnels driven vertical ele- 
vation about 100 ft.. one above the other. 


FLORIDA. 
Marion County. 


Dunellon Phosphate Mines.—These mines have 
passed Messrs. Auchincloss, Lake 
Cicy. They have appointed Bigelow, mana- 


ger. 
GEORGIA. 
Hall County. 
(From our Traveling Correspondent.) 


Near Gainesville, this county, experimental 
plant has been erected test the practicability 
recently patented process for saving gold 
dry chlorination. The results this process, 
the laboratory here, where experiments have been 
for the past year, have been, said, 
really astonishing, and considerable interest has 
been manifested the owners refractory ore 
bodies. The process protected three patents, 
one the roasters, one the chemicals em- 
ployed, and another the amalgamator. The 
principle free the gold refractory ores and 
afterward save amalgamation, instead 
reducing solution and saving precipita- 
tion, barrel chlorination. The roaster, 
which the ore placed, after being crushed fine 
enough for mesh screen, patterned after 
the ordinary muffle use laboratories. This 
present being constructed ft. wide ft. 
long, with capacity for roasting 600 ore 
each charge; from hours the time 
necessary perfect the roast, during which time, 
stated, because the chlorination taking 
effect the muffle, the iron contained the ore 
becomes oxidiped and separated from the silica. 
After the crushed ore placed the muffle to- 
gether with the chemicals, closed airtight and 
air pumped into through tube, while the 
gas, generated, allowed escape through 
tube into vat filled with water. When 
the roasting completed the contents the muffle 
discharged into the amalgamator, which 
ft. long, and about ft. diameter, constructed 
iron and shape, with gaspipe shaft 
from end end, fitted with fans fastened the 
shaft such manner form spiral screw 
with the outside edges almost touching the inside 
surface the amalgamator, which keep the ore 
agitated thev revolve about revolutions 
and bring every particle contact with 
mercurial bath hot water with which the amal- 
gamator charged, 100 Ibs. quicksilver being 
used for that purpose. From hours 
consumed this process amalgamation, which 
claimed save the greatest possible percentage 
the gold contained any refractory ore. The 
degree heat required for roasting varies accord- 
ing the elements contained the ore, but from 
about 280° Fahr. about 500° the usual in- 
tensity required oxidize any iron combination 
with ore. case the presence arsenic, 
trouble met with eliminating it, 
but where magnetic iron occurs the ore, the 
difficulty greater. The plant being tested 
present the first erected treat ore 
and run now being made sulphuretted ore 
from Arkansas. Negotiations are pending with 
view erecting one these plants the Camille 
mine, near Tallapoosa, Ga. The ore there 
highly sulphuretted and, claimed. assays 
some portions the vein high $200 ton. 
The patentees claim that plant with capacity 
for treating tons daily can 
engine, boilers and crushers for cost 
not exceed $6,000, and that the cost treating 
ore this process will not exceed per ton. 
the gold belt the Appalachian range, yet 
mines are being worked within its bound- 
aries, but large number 
been opened; the work 
has invariably been too shallow nature 
enable any reliable estimate the values 
the pronerties formed. one point, about 
three miles from Gainesville, some capitalists from 
Minnesota have recently purchased property, 
which proposed erect one these new 
process plants. The ore far discovered this 
county refactory nature, which, some ex- 
tent, accounts for the lack development work 
and also for the interest manifested the practical 
results this new process. 


Haralson County. 


(From our Traveling Correspondent.) 
Tallapoosa the newly organized North Georgia 
Land and Manufacturing Company has got down 
and the officers are making every effort 


carry out the plans successfully, and repair 
far possible the damage caused the mis-man- 
agement the defunct and notorious Georgia- 
Alabama Investment and Development Company. 
The officers the new incorporation are follows: 
President and general manager, Sampson; vice- 
president, Head; treasurer, Kimball; 
secretary, Fox; land agent, Knapp, 
all Tallapoosa. The new company commences 
business free from debt and with cash the 
treasury. 


Lumpkin County. 


Auraria District.—Mr. John Whitener has com- 
menced operation with large force hands pre- 
paring for the erection 10-stamp mill and the 
sinking 200-ft. shaft. The property has already 
yielded some gold, having been worked down 
watel level. 


Mine.—The company has now men 
employed the placer workings, and taking out 
about $60 per day gold. 


Owyhee County. 


Lamar Mining Company, Limited.—The 
returns for June are follows: Crushed during the 
2,508 tons; bullion produced the mill (es- 
timating silver 72c.), $59,385; estimated value 
ore shipped smelters, $9,413; miscellaneous reve- 
nue, total revenue, $69,898; tota! expenses, 
$35,605; profit for the month June, $34,293. Cap- 
tain Plummer further reports that the Pelton water 
wheel has been successfully installed, has run- 
ning 5th, and has developed P.: 
anticipates there will sufficient water utilize 
the wheel for some time. The directors have de- 
clared interim dividend (No. one shilling per 
share for the three months ending June 30th,1893 (free 
income tax), being the rate 20% per annum. 


MICHIGAN. 
Copper. 
Centennial Mining Company.—This 


shut down for the present, owing the low price 
copper. 


Wolverine Mining Company.—A short time will 
see all the surface construction work completed, 
says the “Portage Lake Gazette.” No. shaft 
single skip shaft and has balance car. The 
two shafts are 600 ft. apart. The stamp mill 
doing good duty and stamping about 250 tons 
rock every hours. The mine not being 
crowded during this time cheap copper. The 
ground well opened ahead and the reserve 
good ground draw upon quite large, that 
when copper advances Shall expect see their 
monthly output increase. 


Range. 


Lake Superior Iron report the 
treasurer for the yearending April 29th, 1893, shows 
follows Gross earnings, expenses, $1.- 
hand reckoned cash, making the net earnings 
$172.030, after crediting depreciation account with 
$155,688 offset reduction the valuation the 
company’s steamers, cost special repairs the 
mine, The company had 196.608 tons ore 
stock May Ist, 1892, mined 474,087 tons during 
the year, 370,269 tons, and 
426 tons mine April 29th, 1893. The com- 
six steamers, two which were finished too 
Jate for full season’s work 1893, transported 87,- 
366 tons ore from Marquette and 221,150 tons from 
Escanaba for the company’s account. average 
market rates. and 19,530 tons ore, 79,631 tons 
coal and 2,463 tons grain opep market rates fer 
outside customers, making grand total 
tons. After writing off $67,550.74 for depreciation, 
the steamers earned atrifie over $852,550.74, 
which was their book valuation. balance sheet, 
dated April 26th, 1893, follows: Resources—Real 
estate and mining property, steamships 
(six steamers), iron ore, $787,691; due from 
agents, $55,674; notes and accounts receivable, $164,- 
856; stocks, rents, etc., $32,973; treasury stock, 
$400.000; steamship operating (new account), $4,886; 
total, and accounts 
payable, $56,312; debt mine, $93,804: interest, 
balance vs. company, $182; capitai stock, 
Reserves—Guaranty, $260,505 27; depreciation, $416,- 
640.83; profit and loss, $177,280 total, $3,504,724. 


Lucy Mining Company.—This 
ceased mining operations indefinitely, which throws 
between and men out employment. 
not probable that the mine will worked again 
under the present management. Too much royalty 
probably the cause. 


Winthrop Iron Company.—At about 
325 men are employed. the time the close- 
single men left the mine, and their 
places have been filled married men, about 
them residing Ishpeming. all the other 
mines the Lake Superior region there will also 
cut wages the men employed here, this 
account the low selling price ore. 

the South Winthrop the work opening 
the new continues, and ore still showing 
both ends the drift. 

Iron—Menominee Range. 

Aragon Iron some days there has 
been considerable excitement because the con- 
tinued failure the Aragon mine meet its ob- 


ligations, says the “Norway Current,” and 
culminated the attachment the Pow- 
der Company the piles coal hand. Supt, 


Larsson has said that there was approximately 40,- 
000 tons ore and the indebtedness for 
labor was about $45,000; that the suspension 
operations was fiot account the stoppage 
the loading ore the men, that they did the 
right thing protect themselves, that hoped 
see the claims paid and work resumed 
short time. 


Hamilton-Ludington Mines.—At these mines the 
water practically out, and the connection be- 
tween No. Hamilton and the old part the mine 
has been made also; also repair work shaft, 
Ludington. Such examinations been made 
show that No. shaft, Hamilton, pretty 
badly wrecked, shaft Ludington beyond re- 
pair, and that shaft Ludington may re- 
paired sufficiently enable bailers run 
keep out the Ludington water. the Ludington 
the water being kept down point 
ft. below the while the Hamilton 
kept the 1,325 level. Since reaching this level 
Hamilton shaft No. has been possible 
keep record the water. During the 
first days this was 1,100 gallons per minute, but the 
has been decreasing steadily, and recently 
the average was 926 gallons. thought the 
management that when the mines shall have had 
time drain through the upper levels, the flow 
will not exceed 800 gallons per minute, and even 
this estimate may too high. Bailing began 
June 19th, and the aggregate the daily records 
showed July 14th 87,017,954 gallons water 
bailed. During this time the lowered 
896 ft. the and 1,325 ft. the 


Hamilton. 
MINNESOTA. 
Duluth County. 
(From our Special Correspondent.) 

The rails the Duluth, Missabe Northern 
road reached that road’s ore dock, Duluth, July 
22d, and ore shipping has already begun. 
that date 30,000 tons had been sent over the road 
temporary docks, mostly from the Biwabik 
mine. expected the railroad people that 
the season’s shipments will not less than 500,000 
tons. Shipments for the season date over the 
Duluth Iron Range road have been 421,124 gross 
tons, which the Minnesota mines, Tower, 
shipped 180,485, the Chandler, 215,836, and the 
Mesaba Range 25,000. Shipments from the Min- 
nesota and Chandler are largely 
which, the opening navigation, held 600,000 
tons. 

Iron—Mesaba Range. 
(From our Special Correspondent.) 


Adams.—A majority interested this mine, 
which probably the largest bessemer ore body 
ever discovered, has been sold the New York 
syndicate back the Duluth, Missabe North- 
ern road, for $500,000. The mine claims 31,000,- 
000 tons Bessemer ore sight. 


Canton.—This mine, the property the Minne- 
sota Iron Company, which was closed two weeks 
ago, has resumed operations with full force 
100 men. the time its closing had shipped 
16,000 tons. 


Missabe Mountain.—This mine will not close 
down, was intimated. the contrary, be- 
gins active shipments soon. contract has been 
given Drake, Stratton Co., Pittsburg, for 
stripping 200,000 cu. yds. surface from the ore 
body. The steam shovels, four small locomotives 
and other machines, form the equipment, and are 
work. 

Iron—Vermillion Range. 


Minnesota Iron Company.—At its last annual 
meeting, short time ago, this company passed 
its quarterly dividend. The following statement 
was given out explanation: The capital stock 
the company $16,500,000. The property the 
company now consists the iron mines Town- 
ship 62—15, St. Louis County, thoroughly equipped 
for business with the most modern machinery, and 
miving now the rate 600,000 tons per year, and 
with not less than 4,000,000 tons iron ore sight; 
about 11.000 acres land selected with reference 
mining interests; about land Two 
Harbors, Lake Superior. the shipping port for the 
Duluth Iron Range Railroad; the Duluth 
Iron Range Railroad, 135 miles length, thoroughly 
equipped every respect, its ore docks, machine 
shops and yards Two Harbors alone costing more 
than $1,200,000, and with land grant about 
500,000 acres, 184,000 have 
already been patented them; the Chicago Min- 
nesota Ore Company, owning majority the 
stock the Chandler mine. mining this year about 
700,000 tons ore; and also owning the Canton 
mine, mining this year about 100,000 tons; also 
various other organized companies owning the 
aggregate about 24,000 acres timber ani mineral 
jands. The company also owns eight large steel 
steamers, four built 1890, two 1891, and two 
1892, their aggregate carrying between 
docks Two Harbors and Lake Erie ports being 
about 500,000 tons perannum. The steamers cost 
over $1,600,0.0. the property mentioned, in- 
cluding the steamships, represented the stocks 
and bonds proprietary companies, all which 
are the treasury this company. The Duluth 
Iron Range Railroad subject mortgage 
$5,209,000, interest per annum, payable semi-an- 
nually. The net earnings the entire property 
owned the Minnesota Iron Company for the past 
five years, after paying interest railroad bonds, 
have been $5,645,493, 
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The company has during that time paid dividends 
amounting $2,745,000, leaving balance sur- 
plus earnings $2,900,493. 

Out this surplus the entire payment for the 
steamers has been made, well large 
tures improvement and enlargement docks. 
track, machine shops and yards the railroad 
company, and machinery and other improvements 
the mines. 

May 1893, the Minnesota Iron Company had 
hand, including ore stock, valued cost, 
assets amounting $2,429,390, while its total in- 
debtedness was $379,094. 


NEVADA. 
(From our Special Correspondent.) 


The Eureka Palisade Railroad Company re- 
ceived transit, during the month June, 
Vallejo Junction and Sait Lake, 2,973 tons ore, 
made follows: From Eureka District, 2,732 
tons; White Pine, 239 tons; Nye County, tons. 

Elko County. 
(From our Special Correspondent.) 


Dexter Gold Mining Company, Tuscarora.—Divi- 
dend No. has just been declared, the rate 
cents per share. This gold claim with one 
two others are all that keeping the camp alive 
present. 


Navajo Mining Company, Tuscarora.—The sum 
$14,840 has been received San from 
recent sales ore and bullion. 


Storey County—Comstock Lode. 


Belcher.—On the 200 levei the raise between Nos. 
during the week; the top shows porpbyry. South- 
east crosscut No. the same level, out ft., 
having been commenced during the week the face 
shows porphyry. the 330 level the east crosscut, 
100 ft. north the north winze, out ft., having 
been advanced ft. during the week; the face 
shows porphyry and quartz value. the 
level southwest crosscut out 347 ft., ft. having 
been made during the week the face porphyry 
and quartz value. The north raise from the 
end the north drift isup ft., having been com- 
menced during the week; the face shows porphyry. 


Confidenee-Chailenge.—No ore has been taken out 
the mine during the week. Some necessary re- 
pairs have been 


Savage—On the 1,100 level east the old stopes 
the continue extract ore good quality 
from the 15th floor. During the 
week they have hoisted 176 ore from this 
level. Shipped the Nevada mill tons and 
milled 210 tons; car samples average $35; battery 
average $31.39. Bullion for the week, 
$4,863. tothe U.S. Mint, Carson, July 13th, 
312 pounds crude bullion. Men are employed 
repairs and prospecting from the the 950 
levei; also force men are employed retimbering 
the main shaft above this Jevel the 750 station. 


Segregated work has been devoted 
repairs the 1,100 level, the main lateral 
drift, and preparations for extracting ore from 
that 


Yellow Jacket.—At allimportant points the 
1,100 level, work continues. The winze duwn 
the bottom shows bunches fair grade ore. 
Still continuing the southwest drift the 1,200 
level; the face quartz giving essays. 
Making repairs the incline down the 1,300 
level, preparatory resuming work that level. 


(From our Special Correspondent.) 


struggle now going between the 
owners and the farmers over the waters the 
Carson River. There not suflicient water 
supply the wants both and the controversy 
pending the form suit equity, brought 
the Union Mill and Mining Company against 
Farmer Daugberg and 104 other residents the 
special examiner the Circuit Court, and 
receiving testimony San Francisco. The 
suit the Union Milling and Mining Company 
embraces, under the ruling previous case, the 
claims many other mills the same category, 
viz.: The Mexican, Brunswick, Santiago, Nevada, 
Franklin, Woodworth and Rock Point mills. The 
contention that each these mills entitled 
7,000 miner’s inches water during all seasons, 
both riparian owners and prior appropriators. 
Colonel Virginia City, solicitor and 
Wood, counsel for the mill companies, and 
Virginia City, represent the farmers. 

The following tabulated statement 
ore hoisted from Comstock mines and 
the car and battery assays, bullion shipments, 
ete.: 


car Bty.| Bill Bullion 

Mines. spl. assay. for 

en 638 | 29°38 | 670; 26°80 $4,878.60) $6,496t 


Francisco from sale bullion. Crude bullion. 


Miners’ Union, Virginia City, elected the 
following officers the annual meeting held this 


week: President, Wm. O’Leary; vice-president, 
Dennis McMahon; financial and 
tary, Bernard Coyle; treasurer, Andrew Young; 
warden, Michael Twohey; contractor, Alexander 
Kelly; financial committee: John McDonell, 
William Allen; trustees: Burke, 
John Carroll, Michael James, Frank Monohan, 
Fissett; library directors: William Bollen, 
Michael Carroll, Joseph Casey, George 
John Rowe. 


There possibility trouble the Comstock. 
Last week Flood, “Bob” Morrow and other 
the magnates the lode, held meeting, 
which was agreed that expenses must cut 
down. The secretaries, superintendents 
countants signed agreement accept reduc- 
tion 25% the salaries and like reduction 
proposed, and enforced, upon all Comstock 
employees. Transportation, wood, lumber, water 
and other supplies are all cut down. The 
companies furnishing supplies all kinds and 
transportation are all monopolies and can afford 
reduce the prices that have ruled long. The 
Mills and the Sharon estate. The latter also 
stockholder the Virginia Gold Hill 
Water Company, and controls several mines 
the south end. accordance with the scale 
the Miners’ Union, per day the lowest rate 
wages paid. Carpenters receive and me- 

The matter will discussed the next meeting 
the Miners’ Union, but the report current that 
that organization will not consent any reduction 
wages. hard understand, however, what 
fight the miners can make, for after current expen- 
ses are paid they. almost man, throw their 
surplus cash into the stock market. 


Consolidated California Virginia Mining Com- 
interesting note one two facts 
connection with the bullion statement for the 
month June made public week ago. The 1,334 
tons ore milled yielded bullion 
yield per ton The battery value the 
ore was $27.94, and the car sample averaged $30.67. 
Here the point: The battery value was 91% the 
car sample, and the bullion was 81°43% 
the car the light the fact that and 
out season efforts have been and are being made 
discredit the car sample assay, the above figures 
are very suggestive. 


Crown Point Mining Company.—The test run 
gold ore the Mexican mine reported 
favorable, but details are not hand. The mine, 
will start next week, with full force. 


Savage Mining Company.—The annual meeting 
this company was held July and was some- 
what lively. Theold Board Directors was re- 
Fish, vice-president; Anderson, Wood and 
Herman Zadig, directors. Holmes was re- 
elected secretary and Keating superintend- 
ent. report showed overdraft 
$8,022, From the superintendent’s report was 
gleaned that during the year there were taken out 
tons ore, which yielded $282,378 
bullion; the discount $75,341, 
and the net coin value was $207,038. 
car sample was $23.38, the average battery sample 
$20.85, and the percentage obtained The 
Mining Stock Association, through its secretary, 
submitted protest. The directors have very good 
idea what protests emanating from such quarter 
mean, and refused hear read, and, 
motion, was decided place file. Mr. Ting- 
man, however, insisted upon reading the protest 
stockholder. 


Union Consolidated Mining Company.—The Union- 
Sierra Nevada joint drift, has cut the red 
ledge about 3,000 ft.in, and mention the fact 
made for the this week. This the con- 
tinuation the West Consolidated Virginia gold 
ledge about which there time time, 
been much talk. The joint drift was run further 
west about 400 ft. when, not finding anything that 
promised well, steps were taken commence work 
and open the vein. 


White Pine County. 
(Reported for the and Mining Journal.’’) 


The gold belt Ely has been developed 
the south side Robinson Canyon, 
west the town, which the county seat White 
Pine County. Development far con- 
fined the Altman, Chainman and Joana, but 
other properties has demonstrated 
the fact that good pay ore not any means 
fined the mines named. The belt proper 
about 4,000 ft. width, the trend being 
with porphyry the east and lime 
the west. Owing extremely dull times very 
little has been done the way mining for 
couple years, with the exception the Chain- 
man, from which ore the value nearly 
$75,000 was taken and milled the ground dur- 
ing the summer 1892. sale the mine 
Marcus Daly and the Anaconda people, Mon- 
tana, for good round price now pending, and 
small force miners, under the superintendency 
Jackson, who conducted the negotiations 
the sale, are employed prospecting the lower 
water levels. immense body ore, averag- 
ing about $21.60 per ton gold, uncovered 
this mine, but the water level has been reached 
throughout the mine, large pumping plant will 


have put before anything like active 
operations can resumed. the ore not alto- 
gether free, being partially base, the mill must 
plant. 

sale the Joana, also Montana people, was 
consummated during the early spring, and bonus 
something like $7,500 paid down, but owing 
the stringency the money market from other 
causes the completion the deal and the passing 
the property are still abeyance. 

The Altman, patented mine, owned Canton, 
O., adjoins the Chainman, the south. This 
mine now lying idle, but has, during the past few 
years, produced large amount good pay ore. 


Several good close and adjoining 
the properties mentioned are being developed 
the present time. Among these might mentioned 
the Los Angeles, owned Tyler, Will Wat- 
son and Leach Bros. This property close the 
Chainman, the southwest, and adjoins the Rob 
Roy, fairly well develo and valuable mine, 
ft. vein free milling, gold-bearing quartz 
was cut, which averages $44 per ton. The ore 
very free and easily mined. few weeks ago the 
property was bonded Jackson, mentioned 
above connection with the sale the Chainman, 
for $25,000, the present consideration being that 
Mr. Jackson shall sink shaft 200 ft. This work 
now being carried out force sufficient 
insure its completion before winter. 

Ex-State Senator Tom Rockhill, old and ex- 
perienced prospector, made discovery gold- 
bearing quartz the belt, about 
west the Chainman, short time ago. His at- 
tention was attracted large quantities quartz 
bowlders, which, being assayed, showed value 
from $40 $45 gold per ton. Mr. Rockhill and 
his partner, Newt. Boyd, broke and corded some 
200 tons this ore while searching for the ledge. 
their explorations they invariably encountered 
what seemed cap rock lime, and finally 
came the conclusion that the ledge 
this cap, and sinking the lime their judgment 
was confirmed, depth only about fr. 
they broke through the lime and came upon the 
ledge, which well defined and assays about the 
same the bowlders encountered the surface. 
The ore not free, and will treated the 
cyanide process. Mr. Jackson has also acquired 
this property and has put small force men 
work opening the ledge. 


NEW YORK. 
Orange County. 


Poughkeepsie Iron Ore Company.—The Forest 
Dean mines, owned and operated this company, 
have closed down for indefinite period. These 
mines have been operated without interruption for 
the past hundred years. The reason for the closing 
said increased cost mining here, while 
ore can more cheaply obtained from other points. 


OHIO. 

press dispatch says that the village Water- 
ville, miles west Toledo, remarkable oil strikes 
have recently been made. Discoveries territory 
that and abandoned years 
ago have led leasing speculators large 
area territory. Several wells have been opened. 


Two wells are flowing 600 barrels day, and several 
others are running 200 and 400. 


PENNSYLVANIA. 
Anthracite Coal. 


Kingston Coal Company.—An explosion large 
body coal gas the No. shaft this company. 
Edwardsville, killed four miners. The part 
the mine where the explosion occurred very 
gaseous, explosion having occurred there about 
two weeks ago. The bottom the slope about 
two miles from the mouth the shaft, and 
located near West Side Park. The cause the ex- 
plosion not known, the four burned men were 
the only ones that part the mine the time. 


Pennsylvania Colliery.—The act careless 
loader the canvas battery the 
counter No. slope Green Ridge has 
ened destruction the entire mine, and con- 
sequence has thrown over 1,000 employees out 
work. The fire has continued rage with una- 
bated vigor ever_since until has spread over 
large surface. Company officials and those ex- 
perienced combating mine fires have been upon 
the scene, and until recently was deemed neces- 
sary tlood the mine. Later developments make 
probable that the fire can quenched 
ting off the effected portion the mine from the 
other workings. plan suggested partition 
off the three gangways leading the dis- 
trict, and fill the section shut off with water. 
slush and cement from opening bored 
overhead. Should this idea prove feasible the re- 
maining part the mine can worked usual. 
hoped that this, one the most import- 
ant collieries the neighborhood, will enabled 
resume work the near future. 

Stevens Colliery.—A heavy fall rock and slate 
near the foot slope, several men 
were instantly killed and others injured, 
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(From our Special Correspondent.) 

Delaware, Lackawanna Western Railroad Com- 
pany.—The Pettebone colliery this company. lo- 
near Wilkes-Barre, will idle for several 
months, consequence the fire which resulted 
from the recent explosion gas the Cooper vein. 
The officials the company have made strenuous 
efforts extinguish this fire, but has gotten be- 
yond their control, and asa last resort they have 
commenced flood the mine pumping waterinto 
the shaft from the Susquehanna River. will take 
about month’scontinuous pumping fi]l the mine 
with water the level the fire the Cooper 
vein, will necessary first flood the under- 
lying Baltimore and Red Ash veins, which have 
been extensively worked this colliery. The 
damage from the fire and flooding the mines will 
entail considerable loss upon the company, and 
will take the greater part year the col- 
liery againin shape for resumption 
About 650 men were employed this colliery. 


Bituminous Coal. 

Berwind-White Coal Mining Company.—The 
mines belonging the Weaver and Jones estates 
Somerset County, have been this com- 
pany. The tracts contain 700 acres. The price paid 
for the coal was only $8,000. This company now 
owns field 4,000 acres coal along Paint and 
Shade creeks Somerset and Cambria counties. 


Saw Mill Run Coal Company.—The strike the 
coal miners the Banksville mines this com- 
pany still progress. The pit committee the 
Saw Mill Run Company mine made effort 
settle the trouble but did not succeed, and sec- 
ond attempt likewise failed. 

Coke. 

Frick Coke Company.—This company has 
for some years been working the problem 
reservoir that would hold out the year round, 
thus preventing loss time account the 
failure the water supply during the summer. 
The company has decided upon the building 
reservoir above White Rock the south side 
the Yough, Connellsville. will the larg- 
est reservoir the region, and will have 
pacity more than 3,000,000 gallons. will 
123 with depth ft., and will cost 
about $200,000. 

Northampton County—Slate. 


Ellis Slate Company.—This company has about 
completed the uncovering large section ad- 
dition its quarry, which will greatly increase 
the present shipping capacity. 

Old Lehigh Slate Company.—This company 
putting new hoisting apparatus with the 
Co. double drum hoisting engine. 

Wyoming County. 

Grand Rapids Coal Company.—This company 
building new breaker and sinking slope 
the ravine the road leading Wyoming Camp 
Ground. The slope down about 300 and 
sunk alongside the Butter Tub shaft, opened 
some years ago and abandoned account the 
poor quality the coal near the outcrops the 
vein. 


SOUTH DAKOTA. 


Custer County. 


Caribou Mines.—This group consists four 
claims lying parallel each other, making about 
acres covering space 1,500 ft. length 
1,200 ft. width, situated about one-half mile 
south the Keystone. The tunnel now 105 
ft. The result many tests the ore has shown 
that, while low-grade, can profitably 
worked. 

Pennington County. 


Union Hill Mine.—Work the tunnel steadily 
progressing, the face being now 230 ft., and 
expected that the ore body will cut ft. 
more. open cut and shaft have been sunk 
ft. the vein about 100 ft. from the apex 
the hill, and winze will run from the tun- 
nel when reaches point beneath. shaft ex- 
poses large body gray rock carrying pyrites 
gold. 


TENNESSEE. 


Rhea County. 


Dayton Iron Company.—This company 
has given notice reduction 10% wages 
date from August Ist. 


UTAH. 


Cache County. 

Mine.—The that every- 
thing running smoothly this mine. About 
tons ore treated per day. The mine 
still holding its own, and the ore body showing 
well. 

Rich-Cache Mining Company.—This company, 
which owns some copper mines the line between 
Rich and Cache counties, meeting with good suc- 
cess the development work, rich strike 
ing been made recently the Daisy mine. 

Emery County. 
(Reported for the “Engineering and Mining Journal.’’) 

For the following information concerning min- 
ing the Henry Mountains, are indebted 
Bryan, Ferro. extensive work has been 
done yet, although the camp progressing very 
rapidly. Two small mills are operation, and 


they are more than paying expenses 
able that they will enlarged soon. Placer 
miners are making $10 per day. Many 
the claims cannot worked present 
water available. The Henry Mountain Mining 
Company has located the west extension the 
Bromide and adjoining claims well the 
Tenny. this latter 85-ft. tunnel has dis- 
closed large body decomposed quartz and 
manganese. mill run tons yielded $32 
gold and copper. 128-acre placer mine 
cated Wilson has yielded $2,700 four 
months, with the use dry washing machines. 
spending large sums preparatory installing 
hydraulicking machinery later on. estimated, 
when the plant operation, $200,000 will 
taken out annually. Many the claims are 
low figures, prospectors without capital are 
not able handle them. There are over 1,000 
people these mountains now, mining and pros- 
pecting, and the number increasing daily. 

The Jack Summers claim was sold recently for 
$50,000, and several others from $10,000 


Millard County. 


Detroit District.—Considerable interest being 
manifested this district new developments 
the Rattler and Ibex mines, says the 
Blade.” the former mine recent 
strike silver ore was uncovered, assaying $37.41 
silver, $25 gold and 11% copper. under- 
stood that shipments from this mine will made 
regularly, commencing July, being the 
place where the ore treated. The ore 
question carries large per cent. iron, and from 
this fact very desirable for smelting purposes. 

Piute County. 

Utah Mine.—A shipment tons ore has 
been made from this mine Fish Springs. The as- 
say value the ore was 36% lead and 242 oz. 
silver per ton. This ore had hauled long 
distance wagon before reaching the railroad, 
cost $17 per ton. This will probably the 
last shipment from the mine until silver and lead 
advance where profitable work mines. 

Salt Lake County. 

The cash bonus $25,000 paid the syndicate 
constructing the copper plant Salt Lake City, 
returned the city treasury, the syndicate 
having agreed accept $25,000 the city’s bonds 
instead cash. 

North Chance Mine.—A force men still 
being worked and the ore taken out 
quality. The mill has been closed down, but this 

Tiwaukee.—A hand jig now operation 
the low-grade ores. would seem most doubt- 
ful whether this will pay even day’s wages. 

Summit County. 

According the “Salt Lake the em- 
ployers and the Ontario and Daly Min- 
ing companies have agreed the following reduc- 
tion wages: Four-dollar men reduced $3.60; 
$3.50 men reduced $3; men reduced $2.75. 
This reported mutually satisfactory, and 
the word was that work would proceed the re- 
duced This result, which was obtained with 
difficulty, was necessary keep the mines going, 
was evident from the low price silver that 
they could not running loss great 
the difference between silver rates and mine 
expenses would necessarily be. Mr. Chambers of- 
fered proposition reduce the wages 20% all 
around, with the provision that when silver should 
point warrant the old wages would 
restored. This was first refused, but further 
consultation brought about the arrangement stated 
above. 

VERMONT. 


Rutland County. 

Vermont Marble Company.—This company, which 
owns number quarries and employs about 1,000 
men, has given notice reduction 15% 
wages. 


Wise County. 
Wise County Coal and Coke Company.—This com- 
pany building 100 coke ovens near Coeburn ata 
point convenient its mines. 


WEST VIRGINIA. 


Fayette County. 


Star Coal and Coke Company.—This company has 
been incorporated Jones, George Jones, 
William Thurmond, Joseph Thurmond and 
mine coal and make coke near Oak 
Hill. 

Marion County. 


Worthington Coal and Coke Company.—This 
company has been incorporated mine coal near 
Fairmont. The capital stock $100,000. 


FOREIGN MINING NEWS. 


BELGIUM. 


The Beaubrun colliery, Saint-Etienne, was re- 
cently put for sale the upset price 5,000,000 
francs $1,000,000, and was ultimately bought 
the Société des Mines Loire for 10,100,000 francs 
(say $2,020,000). 


BRAZIL. 


Ouro Preto Mining Company, Limited.—The re- 
turns for the month June are: 3,023 tons produced 
31,137 grammes, equal 1,001 oz. 


BRITISH COLUMBIA. 
(From Occasional Correspondent.) 


Blue Bird.—An eighth interest this mine has 
Montgomery for $6,500 cash. The other owners 
the Blue Bird are all Spokane men, viz.: John 
Burke, Corbin and Norman. 


Bonanza King.—The owners have let 
fur the hauling 100 tons ore Kaslo George 
Hughes. The price paid $30 per ton. 


Kaslo Slocan.—A half interest the Wash- 
Clarke, Spokane, Wash., who retain the other half 
themselves, Montgomery, New York, for 
$85,000 cash. 

Kaslo-Slocan. 


(Reported for the and Mining 


For the following information concerning the 
mines this district are indebted Mr. Philip 
Stoers. 

The Noble Five group has been 
150-ft. tunnel cost $6,000. ore has been 
shipped yet. Ten thousand dollars, which has 
run 600 ft. tunnel and six miles trail, has been 
expended Blue Bird. One hundred tons ore 
averaging $150 silver per ton, has been shippe 
from this property. Twenty thousand dollars 
development work the Freddy Lee has produced 
tons ore running over $100 silver. The Dod- 
enell’s mine has expended $45,000 development 
work four-mile trail. shipment tons 
yielded over $1,600. Fifteen tons ore shipped 
from the Best mine yielded over $160 ton. One 
thousand dollars has been expended this prop- 
erty for development work. From the tons 
have been shipped and from the White Water 
The majority these claims were discovered after 
April, 1892. The owners have been obliged con- 
tend with the severe want roads and 
low freight rates. Hauling from the Freddy mine, 
Kaslo, distance $40 per ton, and 
this must added freight from Kaslo Helena 
Tacoma some $16 perton, and then smelting 
charges and the lead, amounting $22 per 
ton more, must paid before profit can made. 
However, from this property 400 tons have been 
shipped satisfactory profit. the present time 
nearly all the claims are working, and ex- 
tremely probable that the Canadian will 
build near the Slocan via Nakust and New Denver. 
The Ainsworth and Trail Creek regions output 
also good. the Nelson district the Poorman 
the only mine working. The first clean-up the 
Pend Placer Mining Company yielded only 
$60 from 130 cubic yards. earth was taken 
from the surface. 

Slocan, 


Advices from Spokane say that the smelters want 
Slocan ore andare still buying it. 


Cumberland.—The tunnel 140 ft. The mine 
lies below the Idaho and has 18-in. vein high 
grade ore. 


Freddie Lee.—This mine has shut down pending 
the present low price for silver. 


Idaho lessee running two tunnels 
and now each. Ten men are employed 
and shipment three carloads will soon 


CHILI. 


The president his recent message Congress 
spoke industry follows: The ni- 
trate industry followed prosperous course 
development. The production, which 1888 was 
7,800,000 metrical quintals, the present year 
exceed 10,000,000, and there every reason pre- 
sume progress will continue like propor- 
tion. consider that the State should co-operate 
the promotion the use nitrate. The interests 
the public revenue and those the nitrate mak- 
ers are harmony, and hoped that the 
latter, being sensible this, will not, with the ob- 
ject obtaining higher rate profit, reduce the 
production quantity insufficient satisfy the 
requirements consumption. that case, the 
time will have arrived for the adoption legisla- 
tive measures prevent the excessive limitations 
production, the interests both the public 
revenue and the nitrate industry. 


ENGLAND. 


According atelegram received to-day, 350,000 
coal miners went strike consequence the 
refusal the operators adopt the schedule the 
Miners’ Confederation. 


INDIA. 


During the first six months the year the out- 
put the Color District was 104,051 oz., against 
163,140 oz. for the whole 1892, and 130,137 oz. for 
the whole 1891. The individual outputs for June 
were follows: Mysore. 5,323 June six months, 
36,712 oz. Ooregum, 6,307 June; six months, 


35,937 oz. Nundydroog, 2,114 oz. six months, 
13,268 oz. Champion Reef, 2,843 oz. June; six 
months, 13,883 
months, 4,149 oz, 


Balaghat, 292 oz.in June; six 
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MEXICO. 


Mesquital Del Oro Mining Company.—The returns 
for June were follows: Fifty stamps ran 570 
hours (23 days hours); quantity ore crushed, 
2,638 tons; bullion produced clean-up, 980 
value about £3,590; copper bars remitted, value 


about £60, 
NEW BRUNSWICK. 


Memramcook Gold Mining Company.—The fol- 
lowing officers have been elected for this new 
company: Neilly, Halifax, president; 
Vanmeter, Moncton; Masters, Moncton; 
W.Y.Smith, Dorchester, vice-president; Fowler, 
Sackville; Campbell, Amherst; Prince, 
Truro; Covert, Halifax, secretary; 
Whitman, Halifax, and Fred. Summers, treas- 
urer. The office the company will the 


mines, 
NEW SOUTH WALES. 


British Broken Hill Proprietary Company, Limit- 
ed.—The secretary this company has issued 
circular the shareholders stating that: The di- 
rectors have announce you that, was stated 
the recent half-yearly meeting probable, 
they are now under the necessity shutting down 
the smelting furnaces the mine. The recent 
rapid fall the value silver has rendered this 
step unavoidable, since the present prices both 
silver and lead, weekly loss incurred the re- 
duction ores yielding more than the lately 
published averages. The cessation work this 
department must necessarily continue until 
strike richer band ore, until prices the 
metals which produce advance materially, 
the mean time the exploration the miue will 
steadily continued, though reduced expendi- 
ture, and still hoped that richer material may 
found. The are led believe that their 
lead ores may meet with good local demand for 
fluxing and they hope dispose some 
quantity them this way remunerative 
terms. 

SARDINIA. 


From recent report the British consul Cag- 
liari seems that the production lead and zinc 
this country Last year the total 
production all metals was 173,731 tons, valued 
£836,912, which £523,080 was the value cala 
mine zinc ore. The number persons employed 
mining was 11,820; the average daily wages 
Sardinian miner are about cents. Next import- 
ance zinc among the Sardinian metals lead, the 
value the production which during 1892 
was £225,960, silver, lignite, antimony, iron and 
manganese coming next The greater 
part the Sardinian metals goes Belgium. Salt 
produced considerable quantities and goes 
mostly Italy. 

SOUTH AFRICA. 
Transvaal. 


Witwatersrand.—This district has again broken its 
telegram received London gives the 
output for June 122,907 oz. silver against 116,- 
961 oz. May and 103,252 oz. June, 1892, 
864 oz. June, 1891. The monthly output since Jan- 
uary has been follows: January, 108,374 
February, 93,252 March, 111,474 April, 112,- 
053 May, 116,911 and June, 122,907 oz. Total 
for six months, 664,971 against 1,210,868 oz. for 
the months 1892, and 729,238 1891. The 
largest producers the Rand during June were the 
Robinson, 14,226 Lanrglaate Estate, 17,943 
New Primrose, 6,961 Durban-Roodeport. 5,233 
oz.; Nigel, All the others produced less 
than 5,000 oz. 

The latest news from this district has confirmed 
wonderful degree the report made upon the 
deep levels Mr. Hamilton Smith, Jr. other 
words, the South Reef has been discovered ata 
depth 2,334 ft. and at_a distance south 4,000 
ft. from the Sunmer and Jack property the Main 
Reef, and the Main Reef itself was found depth 
2,391 ft., and the was still ore ata depth 
2,391 ft. Some very interesting facts have also 
been discovered, and that that the banket the 
south inclines angle. For example, 
400 ft. below the surface the dip 50°, fc. 
45°, 1,800 ft. 22°, and 2,399 ft. only 16°. Also, 
the spot where the South Reef was discovered the 
Farm Turffontein, where the Robinson, Salisbury, 
Jubilee, Ferreira and other well known properties 
are situated, the dip from 


MINING STOCKS, 


[For complete quotations shares listed New York, 
Boston, San Francisco, Aspen, olo.; Baltimore, Pittsburg, 
Deadwood, Dak.; St. Louis, Helena, Mont.; London 
and Paris, see pages 128, 129 and 


New York, Friday Evening, July 28, 


The market has fallen from bad worse than 
bad. Two weeks ago took notice the fact that 
there had been but five sales dividend paying 
stocks, and but four sales non-dividend paying 
stocks. Last week could report but one sale 
dividend stock and two sales non- 
dividend stock. This week can report but one 


sale, namely, Consolidated California 
Virginia, $1.20. There has been increased 
demand for gold stocks but have sale 


The superintendent the Horn Silver reportsjthat 
shipping the rate 1,200 tons per month, 
against 1,800 tons three months ago. adds: 
Everything the mines good shape. can- 
celed all orders for machinery, 
rial far could, for the present. Utah more 
properous these distressing times than any the 
other Western States. 

The statement the Horn Silver Mining Com- 
pany, for the three June 30th, 1893, 
follows: Balance, per last quarterly report, 
miscellaneous, $4,095; total, $425,915; 
disbursements, mining, labor, supplies, timbering 
and dead work, $33,541; general expenses and mis- 
cellaneous expenses, $6,641; dividends, No. 30, 
regular dividend and extra dividend 
share, $80,000; balance cash hand, $305,- 


Boston. July 27. 


(From our Special Correspondent.) 


The market this week has continued the down- 
ward track, the dividend stocks suffering with the 
rest. almost impossible get money the 
best collaterals, and this fact has forced liquida- 
tion such stocks Calumet Hecla and Tama- 
rack, which have declined consequence the 
lowest prices for long period, the former selling 
$260 $250, and the latter from $130 

been freely offered this week and 
sbows decline from $80, 

Osceola has been quite strong and only declined 
$23 the lowest price being for small 
ots. 

Centennial, and the speculative list generally, 
have been neglected, Centennial sold down 
vance the fraction. 

The Montana group stocks was fairly strong 
early the week, Boston Montana advancing 
but flood stock coming the market 
yesterday, the absence any demand, caused 
decline $1514, rallying $16 to-day. Butte 
Boston dropped from $5, sales about 
1,500 shares. 

Napa Quicksilver sold for 100 shares. de- 
from the last sale (January 26th) per 
share. 


San Francisco. 
(From our Special Correspondent.) 


The mining stock common with other 
lines passing through time de- 
pression unprecedented the historyof the city. 
early session the San Francisco Board 
yesterday morning the aggregated sales amounted 
less than noone day during the 
week have the sales amounted tithe the busi- 
ness done year ago, despite the fact that even then 
trading was inactive. 

order that the Comstock mining companies 
may not collapse altogether, and their interest and 
those the two Exchanges are identical, the re- 
duction expenses along the entire line con- 
sidered excellent thing, always excepting the 
miners, however. compared with the horde 
high-priced officials the miners have made poor 
showing the salary list, and there inclina- 
tion being displayed the street cut the wage- 
list the actual workers. With rates for trans- 
portation, wood and water cut down, and heavy 
reduction made the salaries the officials, the 
mines could worked The aim, how- 
ever, the ‘‘ring” not now, any more than 
any previous time during the last decade, work 
the mines profit. The the reduc- 
tions inaugurated this week the Savage Mining 
lighter with the assessments, for 
has been apparent during the past year that the 
public were getting very tired constantly paying 
the levies continually being made. 

Meantime the stock market paralyzed. This 
morning there were only five sales made, amount- 
ing 600 shares. Consolidated California Vir- 
ginia sold steady throughout the day for $1.25; 
Ophir for Mexican for 40c.; Union for 
and Sierra Nevada for 45c. 

the middle group stocks Best Belcher sold 
for 60c.; Chollar for Gould Curry for 37c.; 
Norcross for 8c.; Potosi for 50c., and Savage 
for 40c. 

the South End and also the Gold Hill stocks 
the lode. 

Belcher was this morning 35c., Exchequer 
2c., Overman 12c., and Yellow Jacket 53c. 

Naturally with such market outside stocks have 
been left severely alone. Mayflower only has sold 
steady $2.10, but then isa Californian property 
and basis, this being the solitary ex- 
ception the list 


July 21. 


London. 
(From our Special Correspondent.) 


The excitement due Indian silver legislation 
andits consequences apparently died out for the time 
and very few transactions are recorded American 
silver shares,or, for that any other Amer- 
ican mining shares. There are practically offers, 
and quotations remain unaltered and quite nominal. 
Everyone waiting anxiously for the meeting 
Congress next month and the general impression 
here that the repeal the Sherman law will not 
effected without great opposition and delay. 


July 19. 


American mining shares have been overlooked 
during the past week for another reason also. The 
bad state Anierican investments, particularly 
railroad stocks, has made necessary for many 
dealers sell out South Africans order make 
themselves solvent. South Africans, both gold and 
diamond, have been very freely offered for this rea- 
son, and the general depression the times, buy- 
ers are naturally hard find. Consequently the 
prices these stocks, though excellent them- 
selves, have declined almost panic prices. 
Amid all this excitement Americans have been lost 
almost entirely. 

last letter mentioned that the fortnightly 
settlement July 11th and 12th had carried several 
good brokers down, and that was period 
great anxiety. turned out eventually that the 
wreckage caught the settlement than 
had been expected, some prominent men secured 
relief the last moment. There are ugly rumors 
the air the present time with regard other 
houses expected smash next week’s set- 
tlement, and the speculative market overcast and 
means certain, however, that difficulty will 
felt; fact the fears present displayed are really 
exaggerated. 

any American mining stock. can only said 
that Poormans have risen 6d. the strength 
the exchange four shares the Consolidated 
Company for three the present one; that there 
have been the usual meaningless fluctuations 
Golden Feathers, Golden Gates and Jackson Gold- 
fields, and that there have been few buyers 
Holcomb Valleys. Prominent stocks like 
Lamars, Jay Hawks, etc., have had few buyers, 
but variation prices recorded, nor has 
like speculation taken place. 

The directors the Yankee Girl Silver Mines 
announce that their intention recommend 
the reconstruction the company, and the value 
the shares has fallen slightly the news. The prop- 
osition will brought before the shareholders 
meeting held July 25th. Until then de- 
tailed information can obtained. 

few weeks ago reported that Mr. William 
Frecheville asked the shareholders 
the Palmarejo Company, Mexico, out exam- 
ine and report the mine, order that they 
should have something definite for the 
future the mine. Though Mr. Frecheville was 
the United States the time received the 
commission, has since declined proceed 
Mexico and fulfill the commission, giving his rea- 
son overwork and bad health. Mr. Hooper, the 
firm Bewick, Moreing Hooper, has taken the 
commission instead, and now his way the 


DIVIDENDS. 
Mayflower Gravel Mining Company, Placer 
dividend No. 19, cents per share, 
uly 19th. 


14, cents per share, July the office 
the company Grass Valley, California. 


MEETINGS. 


Nebraska Colorado Mining Company, the 
office the company, Room 545 Equitable Building, 
Denver, Colo., August 15th, 

Calumet Hecla Mining Company, the office 
the Boston, Mass., August 16th, 
o’clock noon, 


METAL MARKET. 


NEw Friday Evening, July 
Prices Silver per Ounce Troy. 


Demand for silver for shipment has been 
good. Exchange with China has favored the East- 
banks, and their margin for profit has been 
unusually large. If, however, the present financial 
this country continues severe for any 
length time Eastern importations stocks, etc., 
will seriously curtailed, and the demand for silver 
may not sufficient support the present price. 


The United States Assay Office New York re- 
orts the total receipts silver for the week 
1,000 oz. 


Gold and Silver Exports and Imports New 
York, Week Ending July 22d, 1893, and 
for from January 1893, 1892. 


Gold. Silver. 
$30,149 * 
76,615,037 
50,599,202 


Exports. Exports. 
$1,123,500 
1893 9,858,697| 


12,141,440 


*Imports excess exports, $75,042. 
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The imports gold and silver during the week 
ending July 22d, 1893, were follows: 


From— Gold. Silver. 


During the five days ending Friday, July 28th, the 
exports and imports, far ascertained, have 
been follows: Exports, gold, silver, $612,- 
850. gold $1,511,993; silver, none. the 
imports $336,789 gold came from Bremen, $121,663 
from Liverpool, $500,000 from Havana, 
American coin from the West Indies. The rest 
came from South America. 


NOTES OF THE WEEK. 


Meetings throughout the country both for and 
the free coinage silver and repeal 
the Sherman bill have been the order the week. 
Butte City, the merchants 
was held July 25th, which resolutions were 
declaring they would not any case pat- 
ronize any house use the products any manu- 
factories the owners which are known an- 
tagonistic free coinage, the natural circula- 
‘tion and extended scope the silver 
paying medium. Onthe same day meeting held 
Great Falis, Mont., adopted resolutions favor 
coinage. Similar meetings have been held 
throughout Utah, Colorado and Nevada. the 
same time preparations are teing made for the sil 
ver convention held Chicago, commencing 
August Ist. While this movement favor sil- 
ver going on, banksare failing, mills are shutting 
railroad and industrial stocks are suf- 
fering depreciation value greater than any 

since 1873. 

Chambers commerce throughout the Miss- 
Eastern Southern and States are adopting 
resolutions urging upon Congress not only the 
repeal the Sherman bill, but also that the re- 
peal unaccompanied compromises which 
may still further embarrass the business and pros- 
perity the country. 

There isnow nodoubt but that the Sherman 
bill will repealed. Free coinage men them- 
selves acknowledge this. Senator Teller, 
interview Denver, said that the bill would 
repealed, but that compromise measure 
favor silver would adopted. Senator Stewart, 
Nevada, says has doubt that the Sherman 
bill will repealed, and not overconfi- 
that substitute will provided. in- 
terview with the New York World” 
The repeal the act might give tem- 
porary relief deceiving the people and making 
them believe that the been removed. But 
the evil lies deeper. deficiency gold. 
doubt that the Sherman silver law will 
repealed. But without substitute 
some kind, seems inevitably certain that times 
worse and continue grow worse fora 
wery tocome. The output gold now 
thearts. There visible possi 
increasing the supply. The gold coin all 
use where How and 
can obtained unknown. investigations 
teach that impossible obtain such 
Gold already appreciated since silver 
was rejected money ultimate payment fully 
50% and perhaps 60%. appreciating 
and property must decliningin price. Per- 
petual appreciation gold, or, what the same 
thing, perpetual decline prices, means stagnation, 
misery and hard times for the Any 
means that wiil avert this will satisfactory 
any subject, and the gold men can 
show any possible way restoring prosperity 
their theory will waive any preconceived no- 
tions which may have. want see day- 
light.” 


Monday, July 24th, the amount clearing- 
house certificates outstanding was $22,100,000. Dur- 
ing the week small amount was returned, but 
Thursday $1,335,000 was issued, andon Friday not 
less than $2,150,000, making the amount outstand- 
ing Friday, July 28, $25,400,000, the 
largest amount outstanding during the present 
crisis. 

The gold coin paid out for clearing-house balances 
the Sub-Treasury already had its effect 
increased receipts the Custom House. During 
the Jast two weeks the and out movement from 
and the Sub-Treasury has been follows: 


Weck ending— In. Out. 


This shows balance against the government 
$6,275,000, but has caused partial return con- 
fidence worth twice the amount. If, suspect, 
Messrs. Jordan and Muhleman are responsible for 
this move, they are entitled the thanks the 
financial community. 


Speaking English investors coming hold 
the New York market, the London 
News” says: the Vanderbilt influence 
the Vanderbilt money cannot prevent Lake 


Shore from falling ina day, and when Chicago 
millionaires, all the pride their Fair, 
cannot will not step prevent Milwaukees 
being sold down day, vain look 
European investors come the rescue. the 
Americans cannot support their own stocks, they 
will have unsupported and will difficult 
tell where the decline willend. This the most 
serious feature the situation. 


The foolish remarks Gov. Waite, Colorado, 
have caused much harm not only silver but 
the people Colorado. The run the Denver 
banks was more iargely due this than any 
other cause. utterly failed any useful 
effect. did not scare either the East 
Europe. The latest comment it, made the 
Colorado, least, the silver question becoming 
terribly serious. silver convention held 
Denver yesterdy, Governor Waite, Populist— 
whatever that may be—declared that the money 
power should attempt sustain its usurpation 
strong hand shall meet that issue when 
forced upon us, for infinitely better that blood 
should flow the horses’ bridles than that our 
national liberties should From which 
would appear that silver conventions are held 
after dinner, that the Local Veto not force 
the Centennial State.” 


Foreign Coins. 


The following are the latest market quotations for 
the leading foreign coins: 


Peruvian soles and Chilian pesos..... 
4.87 4.88 
4.78 
Spanish pesetas......... 4.80 


Things were bac enough when last went 
but during the week now closing they have 

een much worse, the climax seeming have been 
reached last Wednesday, when things 
went Since then the feeling Wall 
street has been rather better, but there still the 
same extreme difficulty securing money The high 
rates must have very bad effect all trades, and 
particularly that metals all descriptions for 
long time come, will, necessity, restrict 
what actually required from day 

ay. 


Copper.—For this metal there here practically 
market, the few small orders, which are being 
booked for lake, for electrolytic 
and for casting, that are the market, are 
hardly worthy mention. Holders have had for 
some time past look for market Europe, and 
they have placed such large quantities there that 
first the price electrolytic, and now that lake, 
suffered, the sales the latter actually reported be- 
ing very low figures. Shipments from this side 
continue enormous, and while Europe has 
now stood the strain well, this cannot continue 
the case, 

England speculative prices have been pretty 
well maintained, and although one two days 
B.’s weakened, the loss has been about recov- 
ered, and, last week, the close steady £42 
7s. 6d. for spot and ten shillings higher for three 
months prompt. Refined and manufactured 
quote follows: English tough, £46@£46 10s.; best 
selected, £47 5s.@£48; strong sheets, £53 
India sheets, £52@£52 10s.; yellow metal sheets, 
light indeed. 


The exports copper from the port New York 
during the past week were follows 


Copper matte: 


Liverpool—Arizona...... 3,797 bags 406,879 lbs. $18,000 
ed Cufic . 3,814 bags 401,580 ‘* 18,000 


casks 58,250 5,536 
“ “ 1 box silicon }oca “ 169 
copper 

5,537 


Bristol—Boston City.... bars 10,586 
Swansea—Massasoit..... 768 bars 20,480 


Hamburg—Rugia......... 481 10,100 
328 bars 44,838 4,800 
Gibraltar—Wesser....... 25,000 2,688 
London—Mohawk......-. casks 280 

827 pigs 172,498 17.000 


Havre—La Touraine..... 135 casks 18,500 

Bordeaux— 

Chateau Lafite 2,633 plates 17,890 
vig 60 casks 53,760 5,900 

3,340 bars 200,40: 21,550 


“ 


the week the market was rather 
weak and were made for spot; 
decidedly better feeling was manifested and with 
continued good demand from the interior prices 
hardened, closing for spot and early 
August,and for September. Stocks are 
now perceptibly decreasing, 


The steady prices for silver made the bears 
London rather nervous, and their covering the 
open market, wellas Banca sale, has re- 
sulted very much better tone, and, addi- 
tion this, feared that the Siamese troubles 
may interfere with shipments from the East, prices 
show material gain, £33 10s: for spot; 
and £82 15s. for three months, prompt: 


Lead has been pressed for sale the 
producers, doubt because the stringency 
the money market. The official price has gone down 
after sales were made 
early Inthe week. While the market very nerv 
ous and unable withstand any pressure, is, 
the other hand, very difficult secure large quan 
tities the metal present quoted prices. Tous 
looks the considerable reduction produc- 
tion which right along, from now on, 
would felt and prices advance consequence. 

The depression which last week reported 
existing England was not long duration, for 
soon few sales had been made 12s. 6d. 
much firmer feeling was manifested and prices rap- 
idly advanced £10@£10 2s. 6d. for Spanish, with 
English quoted 6d. higher, the demand these 
figures being very good. 


St. Louis Lead Market.—The John Wahl Com- 
mission Company telegraph follows: Leads 
lower than ever and prices seem longer any in- 
centive buyers. low has been named 
sellers and buyers found. The situation 
very unsettled and next impossible give ac- 
curate quotations.” 


Spelter.—The dullness grows greater, from month 
month, prices continually declining, feature 
which readily accounted for the bad condi- 
tion the galvanizing business which said 
has resulted very large concern Middletown 
Pa., going into receiver’s hands and the slackness 
the demand from the brass makers. Even the strike 
the Western coal sections, resulting curtail- 
ment the spelter production least third, 
has not stayed the decline, and have quote the 
market nominal 4c. New York. 

The foreign market about steady £17 12s. 6d. 
for good ordinaries and about 2s, 6d. higher for 
specials. 


Antimony still the prices last reported. 


icle. 


IRON MARKET 
Friday Evening, July 28, 1893. 
Pig Iron Production, 


Week ending From 


Charcoal... 7,845 292,715 266,620 


The table here presented the pig iron pro- 
duction the United States has been corrected, 
making accord with the official figures pro- 
duction for the first six months the year, issued 
the Bulletin the American Iron and Steel As- 
sociation. The weekly figures are necessarily esti- 
mated some extent, and needed 
when the half-yearly reports are received. 


Pig iron trade more than dull; for 
the time being dead, and true not only 
New York, but substantially the trade 
throughout the Prices apparently hold 
firm, but there not the slightest doubt that these 
are being cut unusual degree whenever the 

ossibility cash sale presents itself. Restriction 
production continues, and many furnaces are idle, 
position forced upon them the stringency the 
money market, and consequent inability meet 
pay rolls. Itis trite saying that when stocks ac- 
cumulate, pay rolls have met with borrowed 
money. money cannot now had, furnaces 
shut down and stocks decrease. Ordinarily de- 
crease stocks means increase business, but 
present means just the opposite. Ths work- 
men, too, are foolishly aiding bring about bad 
times standing out for the scale wages. 
present both men and employers should give 
take, and both will suffer unless they do, the work- 
men more than their employers. Times are bard 
and money scarce, and old saying that half 
loaf better than bread. The man who volun- 
tarily throws job now will meet with but little 
sympathy his hour need. 

Pigiron quotations New York may put about 
follows for Northern brands: No. $14.50@$15; 
No. $13.75@$14.50; gray forge, $12.25@$12.50. For 
Southern iron quote: No. No. 
F., No. soft F., $12.25@$14; gray 
forge, tidewater. Scotch irons 
are quoted: Coltness, Eglinton, $19.50@ 
$20; Summerlee, $20. 

Billets and Rods.—There demand con- 
sequence. quote: Steel billets, tidewater, 
$24.50 foreign, wire rods, $31.50 
foreign, $40@$40.50 Swedish, $52@$53. 

Manufactured Iron and business 
continues weak. Prices continue low and 


7 
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changed. quote: Angles, 1°75@2c.; axles, 
scrap, delivered; steel, 1°85 
bars, common, refined, 
dock; beams, in., in., 2°10 
car truck channels, channels, 1°90 
dock; hoops steel, delivered; 
links and pins, plates, flange, 
firebox, flange, marine, 2°50@ 
sheared, shell, tank, 
universal mill, tees, 
all dock. 

Merchant Steel.—The market continues dull. 
Quotations are: Tool steel, and upward 
tire steel, tue calk, Bessemer 
machinery, Bessemer bars, 
open hearth machinery, 2°20c.; open hearth car- 
riage spring, crucible spring, 3°75@4c. 

Old few buyers the field get all 
the scrap needed their own prices. Quotations, 
the absence sales which base them, are 
nominally follows: Old iron rails $15.50@$16 
steel rails, car wheels, $11.50@$13.50. 


Rail Fastenings.—The market for rail fastenings 
continues lifeless. Quotations remain: Fish and 
angle plates, mill; spikes, 
square nuts, hexagonal nuts, 
delivered. 

Spiegeleisen and Ferromanganese, 
ported our issue there isno demand and 
have sales report. Quotations are nominally 
follows: Spiegel $22@$22.50, 20% 
$25 50; Ferro, 

Steel one two small sales 
standard sections for the week. The market con- 
tinues very dull. Quotationsare unchanged $29 
mill tidewater. Girder rails, $31@$33. Steel 
rails fit relay can had for $19@$20. 

Tubes and Pipe.—Business tubes and pipes 
continues quiet. discounts carload 
lots are follows: Butt, black, 5744, and 
5%; butt, galvanized, 50, and 5%; lap, black, 
and 5%; lap, galvanized, and 5%. 


NOTES OF THE WEEK. 


According the semi-annual report the ‘‘Bul- 
letin” the American Iron and Steel Association 
pared with former periods are follows. 


737,916 617,382 506,116 549,141 


The rod, wire and nail mills the Carnegie Steel 
Company Beaver Falls have closed down for re- 
pairs, 


The iron and steel plant Jones Laughlin 
Pittsburg resumed all departments July after 
idleness several weeks. The steel, iron and 
finishers’ scales the Amalgamation Association 
were all signed. the case the finishers all 
have returned work but President Carey, the 
Finishers’ Union, who resigned because his union 
was not recognized. The resumption gives employ- 
ment 5,000 men. 


The American Iron and Steel Association has re- 
ceived from the manufacturers complete statistics 
the production Bessemer steel ingots and Bes- 
semer steel rails the United States the first 
half 1893. These statistics show remarkable 
uniformity the production both ingots and 
rails the first and second halves 1892 and the 
first half 1893. 

The following table gives, gross tons, the pro- 
duction Bessemer steel ingots the first half 
1893, compared with the first half and second half 
1892. the figures forthe periods mentioned are 
included the production ingots the Clapp- 
Griffiths works and Robert-Bessemer works. 


First Second Total First 


Pennsylvania...... 1,218,504 2,397,984 1,337,079 
Other States....... 278,233 480,644 301,939 


The following table gives, gross tons, tbe pro- 
duction Bessemer steel rails all weights and 
sections, including street rails, the first half 
1893, compared with the first half and second half 
1892. this statement not included few 
thousand tons Bessemer steel rails which were 
rolled from purchased 

First Second First 
Gr. tons. Gr. tons.| Gr. tons. Gr. tons. 


885,652 429,059 


July 27. 
(Special Report Rogers, Brown Co.) 


Demand for iron the hand-to-mouth nature, 
ness doing. While production apparently falling 
off faster than consumption, there enough of- 
fering suppiy all needs. Prices have held 
steady during the week, and growing sentiment 
apparent amovg buyers that favorable 
opportunity for buying anticipation the future 

foundry strong coke iron, Lake Superior ore, $14; 
No. foundry strong coke iron, Lake Superior ore, 
$13.25; Ohio strong softener No. $14; Ohio strong 
softener No. $13.25; Jackson County silvery No. 
$17@$17.30; Jackson County silvery No. $16 30@ 
$16.80; Lake Superior charcoal, $16; Tennessee 
charcoal, $16; Southern soft No. $13.65; Alabama 
car wheel, $18; Hanging Rock charcoal, $20.50. 

Chicago. July 27. 
(From our Special Correspondent.) 


The discouraging aspect present and the du- 
bious outlook for the near future force also manu- 
facturers crude and finished iron admit 
that the chance for improvement exceed- 
ingly slight. Apparently the 
feature good crops, which are now 
fairly assured, that even 
current low prices grain and other products, the 
prospects for late fall trade are more propitious 
than they were. this writing the implement 
makers appear the only consumers who are 
interesting themselves iron and steel for future 
delivery. The iron trade whole was quieter last 
week than the preceding one, and purchases all 
lines were restricted actual requirements, which 
are light. 


Pig Iron.—Many foundries which usually have 
abundance work have found necessary dur- 
ing the past few days cut down their working 
forces, and some the smaller ones have suspended 
operations altogether until business improves. There 
less buying this week than there was week ago, 
and the feature the tradein local coke iron 
carload orders. Outside that there little doing. 
Liquidation still going on, and until there isa 
restoration confidence the hand-to-mouth policy 
will continue. Southern coke iron moving very 
quietly, and good cash purchasers can secure bar- 
grades. Lake Superior charcoal iron, 
though siill inactive, better shape, the sev- 
eral low-priced lots ($14) which had been offered 
consumers have been withdrawn. There are onlya 
few furnaces making this grade iron now blast, 
the margin too small, and adventitious circum- 
stances have forced manufacturers cease opera- 
tions. 

Quotations per gross ton Chicago are: Lake 
Superior charcoal, $16.00@$16.50; Lake Superior 
Lake Superior Bessemer, $14.00; Lake 
Superior Scotch, $14.50@$15; American Scotch, 
$15.50@$16.50; Southern coke, foundry, No. $14.00; 
$12.75; No. $12.50; Ohio silveries, No. $16.50; No. 
$16.00; Ohio strong softeners. No. $16.25; No. 
$16.00; charcoal, No. $17; No. $16.50; 
Southern standard car wheel, $18.50@$19. 

Structural Iron and Steel.—New business 
any kind exceedingly light, specifications 
which had been out have been withdrawn for 
season. Quotations, car lots. Chieago, 
are follows: Angles, $1.75@$1.85; tees, $1.95@ 
$2.05; universal plates, $1.75@$1.85; sheared plates, 
beams and channels, 

evidence that quite large 
tonnage being held back until the year. 
Business present, carloads from ware- 
houses, very light,and prices, though weak. are 
unchanged. Steel sheets, 14, $2.25@$2.35; iron 
sheets, 14, tank steel, $1.90@$2; 
shell iron steel, $2.50@$2.75; 
flange steel, $2.74@$3; 
$4@ $4.15; boiler tubes, all sizes, 65%. 

Merchant contracts for plow 
steels were secured this week and implement mak- 
ers continue ask prices covering their supplies 
for the season. Orders for prompt shipment 
are very limited. Tool steel dull. Quotations 
are: Tool steel, and upward; tire steel, 
$2@$2.10; toe calk, $2.30@$2.40. Bessemer machin- 
ery, $2.10@$2.20; Bessemer bars, $1.60@$1.70; open 
hearth machinery, $2.25@$2.30; open hearth carriage 
spring, $2.10@$2.20; crucible spring, $3.75@$4. 

Galvanized Sheet Iron.—Mill and warehouse 
orders are confined actual requirements con- 
sumers, and the tonnage entered July fully 
two-thirds less than tor month last year. 
Discounts are easy 70, and off Juniata and 
10% off charcoal, and jobbing quanti- 
ties and 714% off the former and and 10% 
off the latter. 

Black Sheet Iron.—Orders any size are con- 
spicuous their absence, even carloads are rare and 
prices unehanged for No. common, and 
for steel. Jobbers quote 3c. for iron and 
for steel, same gauge. 

Bar Iron.—As the usual contracting done 
this season for scattered delivery through the year 
there little being closed; consumers and mill men 
are content wait the outcome the severe course 
liquidation now progress. Such orders 
crop out are for tonnage and immediate de- 


livery. Regular quotationsare base, 
days, cash, best_buyers. Warehouse 
trade more moderate for iron and 
steel bars. 

Nails.—Wire nails arein some demand 500 
1,000 keg lots $1.40, but mill agents complain 
light business. Jobbers quote $1.55 from stock. 
Steel cut nails are very mill price easy 
$1.20. Jobbers quote $1.35 and orders very light. 


Steel Rails.—There very little the situation 
build upany hopes speedy revival, but rails 
are certainly notfeeling the same amount de- 
pression noticeable other products iron and 
steel. Orders are restricted positive wants and 
prices are unchanged $30@$31. 

Scrap.—Business any kind scrap per- 
fectly lifeless, either selling 
buying, and quotations are nominal. Railroad, 
$13.50; No. forge, $12; No. mill, $9.00; fish plates, 
$14.50; cast borings, $5,00; wrought turnings, $7.50; 
axle turnings, machinery castings, $10; stove 
plates, $7.50; mixed steel, $9; coil steel, $15; leaf 
steel, $15; tires, $14.50. 


Old rails would probably fetch 
$15.75@$16 there was anydemand. rails 
are very dull $10@$13, according condition and 
length. Car wheels nominal 


(From our Special Correspondent.) 


Pig Iron.—It seems impossible discover any- 
thing deserving note the pig iron market. 
well, however, know that there unfavorable 
change. Prices for all kinds crude iron are firm. 
week two ago, was thought that sharp 
shading would made ordinary brands, 
which there good supply offering; but the parties 
having the iron, after pretty thorough canvass, 
discovered that business was done, even 
concessions which would give them what- 
ever; hence they decided this week make more 
effort business. The average quotation for 
$12.75. There more inquiry for Bessemer, but the 
seem want iron for less than cost, and 
business reported. 


Steel Billets.—There are parties now the 
market trying buy. Sellers are offering billets 
$24; buyers are not willing pay over $23, Their 
necessities are not very urgent present, and they 
believe that September Ist more favorable terms 
will obtainable. 


Muck Bars.—Nota single important order has 
been heard of, The asking price $23, but $22.50 
has been offered for severa! lots. Nothing, however, 
has been sold that price. 


siderable business being done short time 
merchant bars, consumers are very low stocks. 
The car builders are now the market, and will 
probably several large orders early August. 
Quotations run from for common interior 
mills, 1°70. 

Skelp.—Sheared skelp quoted 1°60, but there 
none selling that figure. 


Wrought Pipe.—Very little business 
done pipes, though tubes great deal new 
work has just been secured. 


Sheet mills have started up, all 
orders, they are for small quantities. Some 
large sales have been effected Western mills. 


Plate and Tank.—Manufacturers report only 
small orders coming hand this week. They inti- 
mate that there hig sight, but none 
likely placed for two three weeks come. 


Structural Material.—A number orders for 
office building and warehouse work are promised 
for next week. Prices are very irregular new 
work sight. Some sharp bidding being done, 
but there probability early revival 
trade. Universal plates are quoted beams, 
tees and channels, 1°80. 


Steel Rails.—Very little business has been done 
light sections, but the rail makers say that there 
are last some signs general improvement 
rail orders. Standard sections are quoted, usual, 

Old Rails.—Old iron rails are offered freely $16, 
without much business resulting. 


Pittsburg. 
(From Our Special Correspondent.) 


Iron and market for all kinds iron 
and steel continues unsettled condition with 
business the smallest possible proportions, and 
with prices weak and irregular for manufactured 
products, but displaying little more firmness for 
The heavy decline the output pig 
iron, which was such marked feature the trade 
during the ‘past month, and which has continued 
into the present month, places that branch the 
iron business more satisfactory condition 
take advantage change for the better. 

Producers find the market little more their 
favor than has been any time during the year, al- 
though with the limited demand this factor argues 
better for than for the present. Outside 
few lots here and there, Which have been cleared 
out parties desiring obtain ready cash, there 
quoted rates, The furnace men insist that good 
iron cannot any lower than now quoted, but 
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the general sentiment that the low 
price ore and coke will enable furnaces make 
iron cheaper than ever before, and that there more 
probability decline prices than advance. 
matter surprise how little business there 
around, and how little interest manifested 
regard prices. The chief concern get money 
meet engagements and incur few liabilities 
possible, new business, unless with prompt cash 
attached it, being secondary importance. Work 
the mills, therefore, being conducted 
smaller scale than for years with buc little prospect 
improvement the very near future. 

Prices are getting point which seems 
almost but low prices are evidently not 
the panacea for present condition. 
things will work out all right, but the meanwhile 
the outlook not encouraging, and feared 
that the fall and winter months will the dullest 
experienced for long time past. 


Coke Smelted Lake and Na- — See. 
BBE. 
100 Cold Biast....... 
1,000 Bessemer, No. Foundry.... 18.50 
1,000 Bessemer, July, Muck Bar. 


1,000 Bessemer, City 
13.40 


furnac Skelp 
1,000 Gray Forge, July, 


380 Narrow 4m. 


32.00 320 Wide 4m. 
500 Bessemer, prompt 4m. 
200 No. 2 Foundry, at | 350 W ide Gr'v'd.... 140 4m. 
furnace..... 12.00 Sheet Bars. 


200 80% Domestic ....$58.00 
Scrap Material 
Scrap, July, Aug., 


Blooms, and Slabs 


Cash. 
2,000 S., Sept.. 
Oct., works. ..$21.15 
1,000 Aug., Sept., 13.00 
21.25 400 R. R.scrap, gross 11.00 
1,000 B., Aug., Sept.,Oct., 300 leaf steel, 
works......... 21.20 July, Aug., gross.. 19.50 
500 B., spot, mixed steel, 
300 B., Aug., works.21.30 July, 13.00 


COAL TRADE REVIEW. 


NEw YORK, Friday Evening, July 
Statement anthracite coal (approxi- 
mated) for week ending July 22nd, 1893, compared with 
the corresponding period last year: 


Juiy 22, July 23. 
1892. 
Tons. Tons. Difference. 
Wyoming region....... 458,317 Dec. 
Lehigh region........... 133.364 121,916 Inc. 11,448 
Schuylkill region....... 193,399 Dec. 


Total for year date. Inc. 1,287,636 


PRODUCTION OF BITUMINOUS COAL for week ending 
July 22nd and year from Ist: 


Shipped and North: Week. Year. Year. 
7,037 374,587 319,172 
69,278 2,334,680 2,229,022 
22,482 720 695.687 
Beacn Creek, 26,233 896,479 1,399.717 
Pocahontas Flat Top........ 43,273 1,605,597 1,234,058 
63,656 1,751,030 1,328,685 

Shipped West: Week. Year. Year. 
Pittsburg, Pa..... 724,658 
Westmoreland, Pa.......... 32,842 917,134 
Monongahela, Pa...... 424,996 330,082 


the week ending July 22nd, 1893, and year from Jan- 
uary Ist, tons 2,00) Week, 62.538 tons; year 
2,937,411 tons; corresponding date 1892, 3,081,599 tons, 


Anthracite. 


The stringency the money market and resulting 
financial depression are now showing their eftects 
upon the coal trade. Consumption has decreased 
and stocks increased. Julycircular rates have not 
been maintained, all reports the contrary, except 
and insignificant orders. The Sales Agents 
their June meeting adopted schedule contrary 
business principles and common sense. was 
the time expiained saying that the advance 
was necessary. owing the reports that the Phila- 
delphia Reading Coal and [ron Company would 
forced sell their large stocks auction, and 
that prevent this disaster tothe entire anthracite 
eoal trade was necessary stiffen ad- 
vance prices. Whether this action was was 
not justified the then existing condition affairs 
failed its purpose, notwithstanding that the 
output was the same time restricted 3,000,000 
tons. Stocks have accumulated, and the meeting 
the Sales Agents held July 27, was 
deemed necessary again restrict the output, the 
amount allowed for August being 2,500,000 tons. 

The schedule rates for August remain the same 
those for July. reported that the meeting was 
entirely harmonious, and that decrease stocks 
confidently expected. This sounds well, but 


pertinent inquire how closely the companies will 
observe their allotment. Already there are some 
oomplaints that the July output been exceeded. 
this so, how much more will this true the 
August allotment? 

The Reading official rates are follows, 
its New York harbor shipping ports 


Broken. Egg. Stove. Chestnut. 
$4.60 


Hard white ash............ $4.00 $4.25 
Free white 4.60 4.60 
Shamokin......... 4.50 4.80 


red ash 
Lykens Valley.... 

Pea, $2.50@2.75; 
Buckwheat, $1.50. 


Pea and buckwheat are good demand. 
Rates Port Richmond for shipment are 25c. per 
ton below these figures. 


oso 5.80 6.20 4. 
Buckwheat, $1.75@2; No. 


Bituminous. 


During the week there have been 
mors the cutting prices upon the part the 
principal companies. These rumors are extrava- 
gant, the least. There may have been cut 
here and there for special business, and where spot 
orders were given the sellers may have yielded 
the extent five per ton, but the 
whole more than probable that the majority 
the shipments been made rates. 
would naturally expected, the down 
many New England and Middle 
States has caused lessened demand for soft coal, 
which reflected prices. Consumers generally 
are working off stocks and from hand 
mouth. 

hear reported that the New York, New 
Haven Hartford Railroad and the Boston Maine 
Railroad have placed their contracts for the season. 
These contracts were divided among several firms, 
and while the prices given are somewhat below 
schedule rates, they are above those paid the 
same roads last year. understand that Clear- 
field was sold $2.20 Philadlephia, and Poca- 
hontas $2.30 Norfolk. 

There has been good deal talk about shortage 
orders. answer this the most 
prominent companies state that they have been 
asked help out other companies selling coal 
them, which would indicate that some the com- 
panies either have abundance orders that 
owing the prevailing scare they have restricted 
their output too far. 

There slight blockade the Pennsylvania 
Railroad owing the fact that some shippers are 
not moving their coal causing backing 
cars the sidings. Vessels are good sup- 
ply and quote follows: Philadelphia Bos- 
ton, Salem, Portland and Portsmouth, 70c. along- 
side; 65c. Sound ports, and 75c. ice ports 
Maine. Baltimore, Norfolk and Newport News 5c. 
higher than Philadelphia rates. There proba- 
bility 5c. reduction from all ports. 


Boston. 
(From our Special Correspondent.) 


hard coal trade very limited proportions. 
There seems desire the part the yard 
men new stock notwithstanding the fact 
that their present holdings are light. The com- 
panies, seeing sense the market, are 
consequently not shading prices, its 
would simply demoralize the market. 

The prices quoted here are those New 
York free burning coal: Stove, $4.45; egg, $4.00; 
free broken, $3.90: chestnut. $4.40. Lykens Valley 
(at Philadelphia). broken, $4.90; egg, stove, 
$6.00; chestnut, $5.25, 

The feature the week soft coal has been the 
closing two large contracts for coal the Boston 
Maine Railroad Company and the New York, 
New Haven Hartford Railroad Company. The 
first-named road closed for 300,000 tons, which 
said have been divided Pocahontas, 
000 tons; Moshannon Creek, 50,000 tons; Big Vein, 
25,000 tons; Cumberland, from 25,000 tons; 
mis-cellaneous Clearfields, 50,000 tons. All these are 
tion from 100,000 tons Reynoldsville, all- 
rail The latter coal for the Connecticut 
River road and Western branches. 

The New York, New Haven Hartford closed for 
from 500,000 600,000 tons bituminous. The com- 
with which closed were the New River, 

ocahontas, Clearfield and Cumberland. The Clear- 
field people are said have secured about 150,000 
tons, and the Pocahontas people about 100,000 tons. 
the total placed about 100,000 tons was for all-rail 
coal. The Old Colony railroad contract was not in- 
cluded this total, notwithstanding the fact that 
now controlled the New Haven road. 
said that the prices realized these contracts were 
from 10c. 15c. per ton higher than last year. which 
shows that the producing companies are maintain- 
ing their prices well. cars here quoted 
follows: Cumberland, $3.60; New River Poca- 
hontas, $3.52@$3.60: Clearfield, 

Freight Rates are somewhat lower owing 
freer offerings From New York, from 
Philadelphia, 65@70c.; from Baltimore, from 
News and Norfolk, 60c.; Sound Points, 

retail way trade very moderate propor- 
tions and prices are steady. quote: Stove, 
$6.25; nut, $6.25; egg, $6.00; furnace, $5.75; Frank- 
lin, $7.75; Lebigh egg, $6.25; Lehigh furnace, $6.00; 
soft coal, $4.25. 


July 


(From our Special Correspondent.) 

The anthracite coal market without features 
worth noting, other than making record the fact 
that lake freighting continues very dull and local 
trade equally quiescent. The bituminous business 
moderately active for vessel use and fairly for 
purposes. 

Prices anthracite and bituminous are without 
change. The supply adequate all demands 
made upon The indications manifested 
present are that the quotations anthracite will 
advanced August Ist. may that the rail- 
road people may increase freight charges, but the 
general idea seems that this will not done. 

The shipments coal westward from 
Buffalo for the week ending July 22d were 63,420 
net tous distributed follows: 26,500 Chicago, 
11,850 Milwaukee, 5,300 Duluth, 4,300 Su- 
perior, 800 Green Bay, 500 Kincardine, 720 
Detroit, 350 Bay City, 1,000 Sault Ste. Marie, 
1,200 Toledo, 2,000to Ashland, 
2,200 Gladstone, 900 Saginaw, 400 Meno- 
minee, 100 Alpena and Racine. The rates 
freight were 50c. Chicago, Racineand Kincar- 
dine, 45c.to Milwaukee and Manitowoc; 
Sault Ste. Marie, Port Saginaw and Meno- 
minee; 35c. Bay City, and 30c.to Detroit, Ash- 
land, Gladstore, Duluth, Superiorand Toledo. 

consequence acollision the Vance” 
was sunk off the mouth Detroit River last 
Wednesday, and about 1,600 tons anthracite coal 
has gone from the visible supply that commodity 
—it now lying about seven fathoms deep 
the waters cold,” the old song says. lives lost. 

Messrs. Loomis Co. agreed supply the an- 
thracite coal for our schools and municipal buildings 
from the Wyoming district when they obtained the 
contract alluded last week’s Engineering 
and Mining Journal.” 

Chicago. 
(From our Special Correspondent.) 

There has been more inquiries for prices and more 
orders for anthracite coal from the country during 
the past few days than there have July 
though must stated that the major portion 
the business taken has been June 
some cases May prices. ‘There some talk 
stiffening the market this week, but only 
paper, and any dealer purchaser can personal 
application easily secure coal June circular, 
least. Therecent failures banking and commer- 
cial circles Milwaukee are causing shippers 
more closely than usual their line 
credits. The continued stringency the money 
the country renders careful attention 
credits very wise and necessary, while the 
time restricts the usual country business which 
should done this season. 

The bids last week for hard coal for the Fire De- 
partment bear out our statement week ago 
weakness prices the retail trade this city. 
The circular was cut 67c. per ton parties who 
have docks and receive anthracite direct from 
the East, but are backed one the shippers who 
evidently afraid bid directly such low fig- 
ures. Receipts lake and rail are much 

Circular prices are the following rates: Lehigh 
lump, $6.25; large egg, egg, range and 
chestnut, Retail prices per ton are: Large 
egg, $6.75; small egg, range and chestnut, $6.75. 

Bituminous coal beginning show better in- 
quiry from the West and Northwest. Indeed, the 
more less interest developed during the early 
part this week decidedly encouraging ship- 
pers and miners. The country demand now fully 
the average former years. The same cannot 
said steam coal, asso many factories are run- 
ning short time closed down altogether that 
there notable decrease the tonnage moving. 
Another reason for the comparative quietude that 
large shippers and dealers are making special 
efforts sell coal any kind that say, they 
are not running after new 

fair trade being done Indiana block the 
country, but there heavy falling off the city 
steam trade. Priceson this grade, also best 
qualities lump, are very steady, and the 
same may said Hocking, although that coal 
rather quiet. Asaresult the big coal failure 
Milwaukee (Benjamin Co.), the coal mines owned 
controlled them North Creek and Clinton, 
Ind., have been closed down under attachment 
suits. West Virginia coal being tried some 
consumers, and far giving good satisfaction 
compared with the lighter and 
cheaper coal the West. 

Chicago, are: Pittsburg, Hocking Valley 
$3.10; Youghiogheny, $3.25; block, 
Brazil block, 

Coke exceedingly quiet, and while there has 
been serious break the straight Connellsville 
fuel, prices are being shaded. 

Quotations are: $4.65 furnace; $5.05 foundry, 
crushed Connellsville West Virginia: $3.90 
furnace, $4.10 foundry; New River Foundry, 
Walston: $4.65 furnace, foundry. 

(From our Special Correspondent.) 


July 27. 


July 27. 


July 


Coal very difficult matter write about just 
now. With the exception 200,000 bushels June 
there was shipment since May 19th, over two 
months, the Ohio River. The lower markets are 
reported badly want coal, with prices steadily 
The prospect for rise present isa 


| 
| 
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slim one, but then the unexpected does happen 
sometimes. The pits pools are idle for the 
want empties load; their arrival depends 
the Ohio. Railroad coal shipped 
daily certain points. Prices are without change. 


Connellsville Coke.—There 
about the prices coke. What quoted 
Prices are about uncertain New York stock 
market: you know what is. The supply 
hand exeeds the demand; with the mills 
nearly points coke not wanted any extent. 
The price coke workers heing reduced. new 
scale has been introduced which provides aminimum 
basis per 100 bushels for mining, and cents 
per 100 bushels for drawing coke, when the selling 
price coke $1.75 per ton. 

Those operators who cut the wage scale say 
impossible pay it, and, rather than suspend, 
the reduction offered. They argue this neces- 
sity the situation and only temporary. The 
McClure and Frick companies are paying the 
full scale. 

Shipments for the week aggregate tons, dis- 
tributed cars follows: Pittsburg, 675 
cars; points East, 1,340 cars; points West, 
cars; 5,065 cars. shipments increased 
660 cars; Eastern, 190 cars, and Pittsburg cars, 
making net increase 925 cars. 


CHEMICALS AND MINERALS, 


New York, Friday Evening, July 28. 

Heavy Chemicals,—The market continues dull, 
but. the whole, increased for caustic 
soda noted. Prices continue firm and 
agents are helping the trade much possible 
holding goods and not forcing them contract 
buyers. Prices are nominally quoted follows: 
Sal soda, English, arrive, American 
United Alkali Association price, 2°50. 


prices continue firm and the demand better than 
could expected. quote follows: Acids, 
per 100 New York and vicinity, lots 
carboys. $2.25; muriatic, 18°, 
$1.25; 22°, $1.35; nitric, 40°, $4: 42°, $4. 5U@ 
$4.75 sulphuric, 25. the Connecticut 


valley, 66° B., selling 80c. flat. Mixed 
acids, according mixture, oxalic, $6.30@ Blue 
vitriol quoted all the way from $3.50 $3.75; gly- 
cerine for nitro-glycerine, according 
quality and quantity. 

Brimstone.—Prices continue break and now 
quote $18 for best vomixed seconds. and $17 for 
thirds. There demand, but few sales, and the 
break prices hard understand. appar- 
ently caused the forced selling old stocks. 


Fertilizing als.—Buyers are still holding 
although there been some further inquiry. 
There has been changes prices and 
quote follows: Dried blood, $2.20@ $2.25 per unit 
for bigh grade, and $2.15 for low grade: azotine, 
ammonia, $3.15 for gas 
liquor; bone liquor offering Con- 
centrated phosphate (30% available acid), 
per unit seller’s works bulk. Dissolved 
boneblack, 17% 18%. 85c. per unit 
bulk. Double superphosphate, 40% and above, soluble 
and av., say, total 48%, av. per unit 
bags. Acidulated fish scrap, ‘stocks hand; 
dried scrap quoted $25 fish factory. 
Tankage, high grade, $25 low grade, $24@ 
tankage, $24@$25; bone meal, $24@ 

The price double manure salts fixed 
the syndicate follows: New York and 
$1.12; Philadelphia, Charleston and Savan- 
nah, $1. 48@50%, ton lots foreign 
basis 90%: New and Boston, $2.07; Philadel- 
Charleston and Savannah, $2.127, 
sulphate potash, 96-99%, basis 90%, higher. 

Phosphates.— Quotations for high grade land rock, 
Charleston are are 

Muriate Potash.—The market quiet. The 
fixed the syndicate for 1893 are follows: 

York Boston, $1.78; Philadelphia, 
Southern ports, $1.83. During the past week 
tons arrived, and about the same quantity was sold 
small lots. 

Kainit.—Practically nothing doing kainit. 
Quotations for shipments previous September 
are New York, Philadelphia and Bos- 
ton, $8.75 for foreign, invoice weight and test, and 
for actual Charleston, Savannah and 
Wilmington, $9.50 for invoice weight and test, and 
$9.75 for actual weight. Shipmentsafter September 
higher. 

Nitrate Soda.—The nitrate market dull, and 
prices have slightly fallen, without, however, any 


increase business. Quotations are: $1.65 for goods 
the spot and $1.70 for future, with business 
report either. 
Liverpool. July 19. 
(Special Correspondence Jos. Brunner Co.) 


good deal uneasiness expressed here with 
scale seems only too probable. The Alkali Com- 
notices its men the works 
intimating that may have toclose the works any 
time after the 24th inst., should unable 
get supplies fuel and salt. The prospect has 
not influenced chemicals any great extent. except 
the case potash, which article de- 
cidedly firmer. 

Soda ash slow sale and quotations are un- 
reliable, according export market, quantity, 
make, etc. For Leblanc makes, nominal quotations 
are about follows: Caustic Ash, 48%, 10s.@ 
cash. Carb. Ash per ton; 58%, 
5s.@£5 15s. per net cash. Ammonia Ash 

Soda crystals are fair reqnest 17s. 
per ton, less 

soda not active, but the demand isa 
little better late. Quotations are nominally un- 
changed, varying considerably according export 
market, and quote spot range follows: 60%, 
per 70%, per ton; 74%, 
per ton; 76%, £11 10s. per ton net 
For parcels under tons, per ton extra 

Bleaching powder well maintained 10s.@ 
15s. per ton net cash for hardwood 

Chlorate potash decidedly better, the weak 
resellers having been cleared out. large business 
was done last week low prices, but there are now 
sellers for July delivery 8d., while buyers offer 
probably buy. For July- December, business has 
been done lately but now 
asked. 

per ton, less for l-ewt. kegs, with usual allow- 
ances for larger packages. 

Sulphate ammonia, although still not 
firm and £13 10s.@ £13 6d. are about nearest 
values for good gray 24-25%, double bags 
here, less 244%. 

Nitrate soda little off £10 2s. 6d.@ 
5s. per ton, less 244% for double bags 

ere. 

Carbonate Ammonia.—Lump per 
powdered, per less 


CURRENT PRICES. 


Chromic, chem pure, ... 
for batteries...... 


Domestic, 
Chlorine 


COB... 


quality, 


French 


Chlorate, English, 


per gram....$10.00 


Asphaltum— 
Trinidad, refined, ton.. $35.00 


Original cks., 


uartz—Ground. ton.... .$6.00@$10.0 


Powdered, pure, 


Chem. pure, per 
Niobium—(Metallic), ger gram... $5.00 


b... 
off color, ton.. 


Nitrate... 


Turk’s Island, bush... 
Salt 


Phosphate, ........ 


Borax—Refined, car lots.08@.09 
San 
Concentrated. car lots...... 


Miercuric 
Sublimate) 


Flour 


Common, fine, ton......... 


per gm.. $5.50 
per gram. $2.00 
Selenium—(Metallic), per oz...... $1.80 


and slab according size. 


(Metallic), per gram. 
Telurium—(Metallic), per $5.00 
Thallium—(Metallic), 
per gram.. 


Meta ic, per 
per $9.00 
per $6.60 
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NaME AND LOCATION 
oF COMPANY. 


Amador, Cal. 
Atlantic, Mich. 
Beicner, Nev.... 
Belle Isie, Nev. .. 
Bodie Cons., Cal..... 
Bos. & Mont., Mont . 
Breece, Colo.... 
Buiwer, Cal........ 
Caledonia, S. Dak.. 
Catalpa. Colo....... 
Chrysolite, Colo.......... 
Colorado Central, Colo.. 
Commonwealth, Nev.... 
Comstock T. bonds, Nev 
scrip., Nev.... 
Cons. Cal. & Va., Nev. 
Crown Point, Nev... 
Deadwood, Dak 
Enterprise...... 
Eureka, Cons., Nev...... 
Father de Smet, Dak.... 
Freeiand, Colo...........}. 
Gould & Curry, Nev..... 
Grand Prize, Nev........ 
Hale & Norcross, Nev... 
Homestake, Dak.........|. 
Horn-Silver, Utah.......)... 
independence, Nev......|. . 
Iron Hill, Dak..........-. 
Iron Silver, Colo......... 
Leadville Cons., Colo.... 
Littie Chief, Colo... 
Martin White, Nev 
Moulton, Mont.. 
Mu. Diabio, Nev 


Navajo, Nev............ 
N. Beile Isle, Nev........ 
Ontario, Utah............ 
Ophir, Nev..... 


Overman, Nev. 
Plymouth, Cal...........|. 
Quicksilver, Pref., Cal.. 
Com., Cal.. 

Quincy, Mieh............. 
Robinson Cons., Colo....|. 
Savage, 
Sierra Nevada, Nev 
Silver Cord, Colo. 
Silver King, Ariz.. 
Silver Min. of L. V. ailey. 
Small Hopes, Colo.. 
Standard Cons., Cal....}. 


Yellow Jacket, Nev.....).....!..... 


NaME OF COMPANY. July 21. 


Atlantic, Mich 
Bodie, Cal.... 
Bonanza Deve 
Bost. & Mont., Mont.. 
Breece, Colo 

Calumet & Hecia, Mich..|> 


Central, Mich 


Dunkin, Colo...... | 


Eureka, 
Franklin, Mich.. 
Honorine, Utah.. 


Lake Superior, Iron..... 
Little Pittsburg, Colo. 
Minnesota Iron, Min 
Napa, Cal........ 


Osceola, Mich.. 
Quincy, Mich. 
Ridge, Mich.. 


Stormont, 
Tamarack, Mich.. 150 


Tecumseh, Mich..........]..... 


Name and Location of 
Company. 


2) Alaska-Treadwell, g.| Al’ska| 


4\/Aima &N Wood.,@ 
5| Amador, @ 
6| American, 
7 American Rel 


8! Americ’ na Nettie, G.8|Colo..|. 
9 Atiantic,c...,........| Mich. 
ll/ argyle, G..........-..|Colo.. 
12! 'Aspen Mg. & 8. L..|Coio.. 
Badger, 8 Ont... 
15!Bald Butte .... ... Mont.! 
16'Bates Hunter, 8. g... Colo.. 
17| Belle Isle, 8...... Nev. 


18 Belcner, 8. G.......... Nev. 


19 Bellevue, Idaho, 8. L. Tdato| 


20 Best Friend.... ..... Colo. 


#i-Metallic, 8. @......|Mont. 
..| 


ze Bodie Con.,G.1.. 
23) Boston & Mont., 
2 Boston & Mont., c. 


Rrooklyn Lead, L. 8. 


2| Brotherton, 1. 


27| Buiwer, G...... .|Cal. ..| 
23\Bunker Hill & 8. L.| |Idaho 
29| Caledonia, G........, |Dak.. 
3U|Cailiope, 8........ Colo. . 


31\Calumet & Hecia .| Mich 


35|Curysolite, 8. L...., | Co10.. 
36'Clay County,@..... |Jolo.. 
37|Clinton Con, g.......| Cal... 
85|Cueur D’ Alene, 8.L.. | idano 
Colorado Central,s.L. | Colo.. 
#|\Commonwealth, 8., | Nev.. 


41|Confidence, 8. L. Nev... 
42\Cons. Cal. & Va., 8.¢@ | Nev... 
43\Contention,s. ..,..|ariz.. 


44|Cook’s Peak, 8. 
45|**Cop. Queen Con.,c Ariz... 
47| Cortes, 8............, Nev. 


48) Crescent, 8. L.@..... | Jtah. 
Crown Point, @.8....| Nev... 
Cu-nberland, L. s....| font. 
Jerr Crees, 8.G.,..,.| \dano 
veadwood-lerra, Jak. . 
54| ‘ol amar.s8.¢........| \dabo 


5 


52) 


53 


BOSTON MINING 


Kearsarge, Mich.........) 8 W).....| 


Sierra Nevada, Nev. 
Silver King, Ariz... = 


Dividend shares sold, 5, 


DIVIDEND-PAYING MINES. 


Assessments. 
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NEW YORK MINING STOCK QUOTATIONS. 
DIVIDEND-PAYING 


J July 


26, July 27. SALES. 


Dividends. Shares. 


STOCK QUOTATIONS. 


29, 1893. 


MINES, 


NAME AND LOCATION July 22. July 24. ; July 25. ; July 26, 
OF COMPANY. 


Alpha., N@V.... 
American Fiag, Colo. 
Andes, Cal... 
Astoria, Cal.. 
Augusta, @a.... 
ponds...... 
Barcelona, Nev.......... 
Belmont, Cal............. 
Best & Belcher, Nev.. 
Bonanza King, Cal. .... 
Brunswick, Cal.......... 
Butte & Bost., Mont...... 
Castle Creek,Idaho. .. 
00 
Comstock T., Nev........ 
Con. Imperial, Nev 
Con. Pacific, Cal. 
Crescent, Colo. 
Del Monte, Ne 
El Cristo, Rep. of Co: 
Emmett, Colo .........+.].. 
Exchequer, 
Independence, Nev..... 
Julia, 
Justice, Nev ........ . ov 
King & Pembroke....... 
Lacrosse, Colo.... 
Lee Basin, Colo. 
Mexican, Nev... 
Minnesota Iron.. 
Monitor, Colo.......... 
Monte Cristo, Rep. of 
Nevada Queen, Nev 
N. Standard, Cal...,.. 
N. Commonwealth, Nev. 
Overman, 
Oriental & Miller, Nev.. 
Phoenix Lead, Colo...... 
Phoenix of Ariz. 
Potosi, Nev. ........ 
Rappahannock, Va. 
S. Sebastian, S, Sal. 
Santiago. ..........0. 
Scorpion, Nev... 
Seg. Belcher, Nev.. 
Snosbone, Idaho... 
Silver Hili, Nev.. 
Sullivan Con., D: 
Sutro Tunnel, Nev.. 
Syndicate, 
Tornado Con., Nev. 
Union Cons., Nev.. 
Utah. Nev 


NAME OF COMPANY. July 21. | July 22. | July 24, July %. | July 26. 


July 27. 


Aztec, 
Butte & Boston, Mont....|..... 
Centennial, Mich........] 2.00) 1.50 

Dana, Mich........ 
Don Eurique, Mex.. 
Geyser, Colo........ 
Hanover, Mich.... 
Humboldt, 
Hungarian, Mich. 
Huron, Mich.. 


National, Mich.. 
Native, Mich.. 
Oriental & M., 
Phoenix, Ariz..... 
Pontiac, Mich..... 
Rappahannock, Va. 
Santa Fe, N. Mex... 
Shoshone, 
South Side, Mich......... 
Tamarack, Jr., 
Washington Mich,. 
Wolverine, Mich. 


NON-DIVIDEND-PAYING MINES, 


levied. 


2,700,000 Sept. 


Date & amount Company. Stoc 
of last. 


April 
Nov,, 
Jan: 

Aug.. 
Mar.. 
April 
Mar.. 
Feb.. 
Feb.. 
Mar. 

June 
Feb.. 


5u0| Mar. 


July. 


.| Dec.. 


uu} Dec.. 


5| 15, 397,000 April 
200,000| Jan.. 


1,602, 572) April] 1885; .50 | | 22) Brunswick, Cal... 2,000,000 400,000 


Nov..| 1891) 1.00 24| Bullion, 8. @..... .....]Nev. 1 
July.| 1887) 05 | | 25 Burlington, Ol... 1 


1893} .25 | 2)Allouez, c.. 25 i390 
1891; .U644 3 |Alpha Con 209.000/ Sept. | 1892 
1892) .05 6| American Fiag, 8....|Colo.. 1,250,000 125,000; 1) 300,000) June | 1887 

OF, 8. L. G........| Utah, 8 150,000) 

1891) 1.00 | | 9/Anglo- -Montana, Lt..|Mont, 000 120,000} 125 
11/Arizona, 3,575,000 160,000 2). 


1879) 17| Belmont, s...... .....|Nev.. 5,000,000 50,000) 100} 735,000 Aprii 


Feo..| 1891) 1,00 33) Carisa, 500,000 ovo] 
Nov..|1591) 36] Chailenge Con., g.8..| Nev.. 5,090,00: 50,000} 10 
Nov../1891| .02 38] Coollar, 8. @ Nev.. 11/200;000 112/00 
Nov../1890| .20 40| Colchis, 500,000 150,000} 5 
April) 1889) 1.00 41,Colorado, s Xolo. . 1,625,000 325,000; 
Aug. |1892) .20 43)Comstock Tun, ......)Nev..} 10,000,000 100,000] 100} 35,000) Mar 1887 
2) Nov. 11892) 44|Con. {mperial, .|Nev.. 5,000,000 1392 
May. |1893) .50 45|Coan. New York, 8. G.| Nev.. 5,000,000 100,000} 100] “110/000! Mar..| i892 
15,000] Nov, |1889) 50|Crocger, 8......... ..|ATiz..| 10,000,000; 100,000 1 165,000 Aug 
20,000| Tune | 1889 52 Dahlonega, 250,000 
1,150,000} Oct.. | 1892 53| Dandy, 8...... 5,000,000 


No. |Par levied, of last. 


Stock. | | Tota ate and Total R 
Cal. .| 1,250,000 250,000 5| “4 | 31,250 
.|Colo..| 8,000,000 300,000) 10) | 225,000 
1,000,000! 40,000) 25) 280,000) A pril/ 1875) $1.00) 700,000 
200,000 200,000) 1 * 
} 2,750,000 275,00} 10) bd 
; 5,000,000 290,000) 25 bd 
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DIVIDEND-PAYING 
INES. 
Name and Loca 
58 m4 er Cl | — | — —— of last. 
| Evening Star, 6. 000,000 100 550,000| June 188 35U,000 May, | 1893 59 G........-. |Colo eee. 
61/8 L....|Colo.. 500'000 4 5,017,500] J Eastern Dev. G 500,000 500,000 
101 3,000,001 250,000| Dee. 11160 Julia Con., 16,000,006 100,006 ) 
108 Martin White, s 10° 708,000| April |1895) 01/7, » §. 8. Colo. 500,000 ty 
330 Minnesota, C... 1,000, 00 205,000| Oct... |1891) 108 Ma eleine, G. 8. L....|Colo.. 750, 
2,000,004 coo | April | 1893 1146 Mike & Starr, 8. c, ,0L0 200,000) 1892! 
N. Ho ver ill G.8..1IN.C. 300° U5 195 Native,c..... | 100,000 100,000 geet 
North Be e Isle, 8... 10,000,00¢ 25 ||10|Neath. — 1,000,00l 
1gy bir 15,000, 00t 1 -50 1Q¢ New German N 10,000,004 100,00L) ** 200, 
+500, 100|...... 7 1.6 1,747.50 May. |1893| 1:00 134 Con., 10,000,004 100,000 100 20,000| Nov. 
1 * 153,(Uu|De 180% 144 Peerless, 8 
4,460,000 June | 1864 153 uritan, 8. G.. Colo.. 1,500,0U 
72 H 10,000, 00 
173 South Cal.. 10,000,00 
Viola L eee 74|St. Kevin, 8. Cal.. 2,000, 006 200,000 
178| Woodside, 8.L........ St. & St. Feli 000 
18}| Yellow J. 006 260,001 17g|Sten. winder, |. s 3,000, 300,000 
65,U0U 
65,000 
. * Pen 


G., Gold. Silver, L., 
ble for three yea The ad. Copper. 


. 
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COAL AND COAL RAILROAD STOCKS. London Quotations. 
July 27. 
re) Asked. July 19, 1893, 
io. pref ~ PER? ie Lamar. aho 1 
Butt, Silver Kikhorn. Mont. 10 6 6 
CoLc. Par. Bid, Asked Golden Gate Cal. 3 0 40 
Col. Coal Biwabik Iron Co...... 100 $18.50 Golden Leaf, Mont. 
osmopolitan Iron Co.... ... +++ «+s. | Jackson Go ields 
N.Y., Buckeye Iron Co.......... 2.50 Sierra Buttes, Cal.. 
do. pref... ... Comstock Iron Uo.........100 Belmez, Spain..... 665. 
otal shares sold, 284,271. etruit [ron Co.......... ar 
eat Western Mining 
INDUSTRIAL AND TRUST STOCKS. 
Homestead Iron Co... -00% Nickel, Caledonia ........ 
pref ....... Oneota Irun ........... 100 
CALIFORNIA. Colorado Springs. July 24. Iron Cu......... 100 1.50 Crown Point......... 
San Francisco. Bid. Ver, Mesaba Iron Co.. Deadwood............ 
Prices and sales for the week ending Buck Mountain 
CULORADO. MONTANA. Bridgewater Gas Co... $35.00 Excheq er, Nev} 36,Aug. 1|/Aug. 29} .10 
Aspen. July 1. Hel Caartiers Val. Gas. ......00- $10.00 Gold Mt., Cal.. 16/Sept. 4) 1.50 


| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
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CLASSIFIED LIST ADVERTISERS. 


Adders and Calculators 


Smith, R. C. 


Air Compressors and Rock Drills 
American Diamond Rock Boring Co. 
Ballock, M. C., Mfg. Co. 

Barleigh ‘ock Drill Co. 
Clayton Air Compressor Works. 


Hasenzahl, W. 


In zersoll-Sergeant Rock Drill Co. 
Morris County Machine & Iron Co, 
Norwalk [ron Works Co. 

Penn Diamond Drill & Mfg. Co. 


Rand Drill Co, 
Aluminum 


(See Diamond Drills,) 


Cowl es Electric, 8. & A.,Co. 


Amalgamators 


Bucyrus Steam Shovel & Dredge Co. 


[ron Works. 


Architects and Builders 
Berlin Lion Bridge Co. 
Pencoy ' Bridge & Const. Co 
Pennsylvania Steel Co, 


Pollock, Wm. B. & Co. 


Arms and Ammunition 


Hartley & Grabam, 
Asbestos 
Leofred A. 


Assavers’ and Chemists’ Supplies 


Ainsworth, Wm. 
Baker & Adamson. 
Baker & Co. 

Berge, J. & H. 
Bullock & Crenshaw. 
Denver Fire Clay Co. 
Greiner, Emil. 
Henry Heil Chem. Co. 
Hos*'ns, Wm. 
Overbrook Chem. Co. 
Penn Sm. & Ref.Wks. 
Penna. Salt Mfg. Co. 


Queen & Co. 
Richards & Co. 
Roessler & Hasslacher 
Chemical Co. 
Sargent, A. A., & Co. 
Snelson, W. H., Assay. 
& Engineering Co. 
Socorro Fire Clay Co. 
Solvay Process Co. 
Taylor, John, & Co. 
Troemner, Henry. 
Voland Van Zelm. 


Bankers and Brokers 


Bandell, ©. H. 
Bieber & Sohne. 
Billings, Robt. & Co, 
Chisolm, R., Co. 


Svde, Geo. A. 

Nevin Commission Co. 
Peabody & Kolff. 
Pullman, 


Diamonds 


Bishop, Victor, & Co, 
Diamond Drills 
American Diamond Rock Boring Oo. 
Bishop, Victor, & Co. 
Hazenzahl, W. 
Locke & Hazenzahl. 
Penn. Diamond Drill & Mfg. Co. 
Sullivan Machinery Co. 

(See Air Compressors and Rock Drills.) 
Drawing Materials Keuffel Esser Co. 
Alteneder, Theo. & Son. | Schwenke,Kirk &Co, 
Heller, Chas. S. 

Dredges 
Bueyrus Steam Shovel & Dredge Co. 
Figee Bros. 
Souther & Co. 

Cars 

Hunt Co., C. W. 

Thacher Car & Con. Co. 

Dynamos 
National Electric Mfg. Co. 

Educational Institutions 
Corcoran Scientific School. 
Harvard Univ, (Lawrence Scientific School) 
Michigan Mining School. 
Pennsylvania Military College. 
State School of Mines. 
University of Arizona, 
Woodside 8 »minary. 


Electrical Machinery and Supplies 

General Electric Co. 

Jeffrey Mfv¢. Co. 

Nacional Electric Mfg. Co. 

Okonite Co., Limited. 

Thomson-Houston International Co. 
Elevators, Conveyors and Hoisting 

Machines 

Brown Hoisting and Convey. Mach.Co 

Clark, W. J., & Co. 

California Wire Works. 

Cooper, Hewitt & Co. 

Davis, F. M., Iron Works, 

Hunt, W., 


Smith, C. H. 
Trenholm, Paul C. 
Von Rosenberg, Leo. 


Cochran, A. M. 
Gelder, Bailey & Co. 
Grant, E. R. 
Handy, & Harman. 
elting 
Hendrie Bolthoff 
Jeffery Mfg. Co. 
Link Belt Machinery Co. 
New York Belting & Packing Co., Ltd. 


Blasting Cape and Fuse 
Lau, J. H., & Co. 
Macbeth, James, & Co. 
Metallic Cap Mfg. Co. 


Blowers 
suurtevant, B. F.Co. 


Boiler Compound 
American Fluoride Co. 


Boilers 
Babcock & Wilcox Co. 
Bucgeye Engine Co. 


Pollock, Wm. B.,& Co. 
Scaife, Wm. B. & Sons, 
Heine Safety BoilerCo, | Star Boiler & Sheet 
Lidgerwood Mfg. Co. Iron Works. 
Orr & Sembower, Inc. | Stirling Co, 
(See Machinery.) 

Brake Shoes 
i 

rick Machinery 

M., & Co. 
Bridges 
B Tin Bridge Co. Penna. Steel Co. 
Pencoyd Br. Con. Co. | Scaife, W. B., & Sons, 
Buckets 
Ciark, W.J., & Co. | Scaife,Wm. B, & Sons, 

(See Machinery.) 
Calculators 
R. C. 
Jarbous 

Bishop, Victor, & Co. 
Car Wheels 
Waiaey A. & Co. 


Chain and Link Belting (See 


Chemicals Penn. Salt Mfg. Co. 
Bager & Adamson. Roessler & Hasslacher 
Bullock & Crenshaw. Chemical Co. 

uenry Heil Chem. Co, | Solvay Process Co. 
Overbrook Chem. Co. ! Vandenbergh Lab’tory 


Coal 
Mg. Co. Meeker & Co. 
Castner & Curran Potts, F. A., & Co. 
Consolidation Coal Co. | Stickney, Conyngham 
Coxe Bros. & Co. 0. 
Reaton Shonk & Co. | Ward & Olyphant. 
Joal Cutters 
ersoll-Sergeant Drill Co. 
Jeffrey Mfg. Co. (See Machinery.) 


Coke 
Rainey, W. J. 
Concentrators, Crushers, Pulveriz- 
ers, Separators, Etc. 
Allis, Ed. P. & Co. 
American Ore Machinery Co. 
Boackett Foundry & Machine Co, 
Theo. A. 
Bradley Fertilizer Co. 
Colorado Iron Works. 
Copeland & Bacon. 
Dimon & Adams. 
Fraser & Chalmers. 
Frisbee-Lucop Mill Co. 
Frue Vanoer Concentrator. 
Gates Iron Works, 
Hendrie Boltnoff Mfg. Co.. 
Krom, 8. R. 
Mechanical Gold Extractor Co. 
Pierce & Miller Engineering Co, 
Risdon [ron Works. 


Sturtevant Mill Co. 

Totten & Hogg Foundry Co. 

Walburn-Swenson Mfg. Co. 
Machinery.) 


Copper Dealers and Producers 
Aobott, Jere., & Co. | Detroit Copper Mg. Co, 
American MetalCo, | Lewisohn Bros. 
Atlantic Mining Co. | Orford Co; per Co. 
Balbach Ref. Co. Osceola Cou. Mg. Co, 
Baltimore Cop. W’ks. | Penn. Salt Co. 

Boston & Col. 8. Co. Pheips, Dodge & Co. 

Boston & Mont. M.Co, | Quebrada R.R., L. & 

Central Mining Co. C. Co. 

Copper queen Mg.Oo. | Tamarack Mg. Co, 

Cnicago Vop.Ket’gCo, 

Contractors’ and Miners’ Supplies 
Bucyrus steam Soovei and wredge Vo, 
Carpenter, Geo. B., & Lo. 

Lidgerwood Mfg. Co. 
Pollock, Wm. B., & Co 
Pratt « Whitney Co, 


Corrugated [ron 

ouplings 

Gon J. H.& D. 
esks, Chairs, Etc. 


(See Machinery.) 


Jeffrey Manufacturing 


Lidgerwood Mfg. Co. 


Link-Belt Wachinery Oo, 


Orr & Sembower, Inc, 


Scaife, Wm. B. & Sons. 
Union Wire Re Tramway Oo. 


Vulcan [ron W’ks. 


See Wire Bove Tramway and Machinery.) 


mery Wheels 


New York Relting & Packing Co., Ltd. 


Emery Mill Stones 
Sturtevant Mill Co. 


Employment Bureaus 
Engineering Emoloyment Bureau. 
Enterprise Employment Agency. 
Engineers, Chemists, 


Adams, J. N 
Adams, W. H. 
Argall, Philip. 
Askew & Russell 
Baker & Co. 
Blandy, John F. 
Blauvelt, Harrington 
Blow, A. A. 
Boggs, W. R., Jr. 
Boss, Clarence M. 
Boss, M. P. 
Brodie, Walter M 
Burfeind, J. 
Burlingame, 
Butters, Charles. 
Campbell-J’nston R.C, 
Carpenter,Frank«lin R, 
Cary, J. Stockly 
Cazin, Franz. 
Chandler, W. H. 
Channing, J. Parke. 
Chanute, D. 
Chatard, Thomas 
Church, Jno. A. 

Co 
Clark, Ellis. 
Clement, Victor M. 
Comstock,Theodore B. 
Constant, C. L. 
Courtis, Wm. M. 
Cramer, Stuart W. 
Darling. L. B. 
De la Bouglise, Geo. 
Dewey, Frederic P. 
Dickerman, Alton L. 
Donald, J. T. 
Emmens, Stephen 
Endlich, F. M. 
Everette, Dr. W. E. 
Farish, John B. 
Farish, Wm. A. 
Fearn, Percy L. 
Fisk, W. W. 
Freeland, Francis T. 
Froehling, Dr. Henry. 
Fulton, Henry. 
Furlonge, W. H. 
Furman, d. Van F. 
Genth, F. A., Jr. 
Godfrey, W. 8. 
Goudie, James 
Hahn, 0. H. 
Hall Bros. 
Hammend, John Hays 
Hampton, W. Huntley 
Hardman, John E. 
Hastings, John B. 
Hedburg E, 
Herndon, J. H. 
Hofman, Ottokar. 
HBolibaugh, J. R. 
Hollis, H. L. & Co. 
Hooker & Lawrence. 
Aunt & Robertson 


Jennings, E. 
Jones & Jones. 
Kennedy, Julian. 
Kent, William, 
Kerr, Mark B. 
Keyes, W. 8. 
Kirby, E. B, 
Lammers, T. L. 
Lavagnino, G. 
Ledoux & Co. 
Leggetr, Thomas H. 
Loring, Frank C. 
MacTeague, J. J. 
Mariner & Hoskins. 
Maynard, George W. 
McCulloch, £. A. 
McDermott &Duffeld. 
Modjeski, Ralph. 
Moebius, Bernard. 
Moore, Gideon K. 
Newberry, W. E. 
Nicholson, Frank, 
Olcott, Eben E. 
Osgood J. 
Page, Wm. Byrd. 
Parker, R. A. 
Penrose & Barringer. 
Peters, Edward 
Phillips, W. B. 
Platt, Joseph C. 
Poole, Robt., & Son Co, 
Porter, J. A. 
Potter, William B. 
Price, Thomas & Son. 
Radford, Wm. H. 
Randolph, John, ©. F. 
mond, Rossiter W. 
Rickard, T. A. 
Ricketts & Banks, 
Robinson, G. H. 
Rothwell, John 
Rothwell, Richard P, 
Saunders, W. L, 
warz, The 
fit 


andenbergh Lab’ 
Van Slooten, wm.” 
Vermeule, C. C, 
Vezin, H. A. 
Wannemaker, J. 
Wills, J. Lainson 
Wilson, J. Howard. 
Woodman, Durand. 
Wyatt & Saarbach. 
Young & Park, 


Engineers’ Instruments 


Alveneder, & Son, 
Brandis’ Sons. 
Bullock & Crenshaw. 
Everharat, J. M. 
Gurley, W. & L. E. 
Engines 
Barr Pump. Eng. Co. 
Buckeye Engine Co. 
Bullock, M.C., Mfg. Co. 
Lidgerwood Mfg. Co. 
Morris Co. Mach. & 
Tron Works, 
Excavators 


Heuer, Chas, 8, 
Keuffel & Esser Co, 
Queen & Co. 
Woolman, G. 


Orr & Sembower, Inc. 

Phil, Eng. Was., Ltd. 

Union Lron Works, 
(see Machinery.) 


Bucyrus Steam Shovel & Dredge Co. 


Souther & Co. 


Fire-Brick and Clay 


Chur, A. T. 
Denver Oo. 


Forges 
Foos Mfg. Co. 

Hos«iaos, Wm. 


| Pottoe 8.L., & Son Co. 


Co. 


(See Machinery.) 


Furniture 


Andrews, A. H. & Co, 
Gas Works 


tc. 


Gauges, Recording, Etc. 
Bristol Mfg. Co. Fi ievernardt, J. M. 


Grease, Graphite, Etc. 
Dixon, Jos., Crucible Co. 


Hose, Rubber 
New York Belting & Packing Co.; Ltd. 


Hotels 
The Cochran. 
Owen House. 


Inspection and Tests 
Hunt, The Robert W. Co. 


Insulated Wires and Cables 
Crescent Insulated Wire & Cable Co. 
Okonite Co., Ltd. 
Insurance Companies 
Hartford Steam Boiler Inspect’n and Ins.Co. 
Mutual Life Insurance Co. 
Letters Duplicated 
King, Albert B. 
Lamps, Miners’ 
Everhardt, J. M. 
Locomotives 
Thomson-Houston International Co. 
Lubricants 
Dixon, Jos., Crucible Co, 


Manganese Steel 
Tavlor ton & Steel Co. 
Mats, Rubber 
New York Belting and Packing Ltd. 
Machinery. 
Dealers in Mining, Milling, 
ing and Other Machinery 
Acton, John. 
Allentown Foundry & Machine Co. 
Allis, Edw. P., & Co. 
American Ore Machinery Co. 
Beckett Founary & Machine Co. 
Bullock, M. C., Mfg. Co. 
Carbon Steel Co. 
Chicago Iron Works. 
Colorado fron Works. 
Contractors’ Plant Co. 
Copeland & Bacon. 
Davis, M., Works Co. 
Dimon & Adams. 
Fraser & Chalmers. 
Fulton Iron Works. 
Griffith & Co. 
Hendrie & Bolthoff Mfg.Co. 
Jeffrey Mfz. Co. 
Lidgerwood Mfg. Co. 
Mechanical Gold Extractor Co. 
Mecklenburg [ron Works. 
Moore, Samuel L., & Son. 
Morris Countv Mach. & I. Ce. 
National Electric Mfg. Co. 
Oll Well Supply Co. 
Orr & Sembower, Incorp. 
Penn Diamond Drill & Mfg. Co. 
Pierce © Miller Engineering Co. 
Pollock, Wm. b., & Co. 
Poole, Robt., Son & Co. 
Risdon fron Works. 
Scaife, W. B., & Sons. 
Sullivan Machinery Co. 
Thomson-Houston [nternational Co. 
Totten & Hogg Foundry Co. 
Trenton Iron Co. 
Union Iron Works. 
Vulcan Iron Works. 
Walburn-Swenson Mfg. Co. 
Webster,Camp & Lane Machine Co. 
Metal Dealers 
Abbott, Jere., & Co. 
American Metal Co. 
Am. Zinc-Lead Co. 
Baker & Co. Orford Copper Co. 
Cookson & Co. Phelps, Dodge & Co. 
Cowles Elec. 8S. & Al-| Picher Lead Co, 
uminum Co, Pullman, J. W. 


Metallurgical Works and Ore Pur- 
chasers’ Processes 

American Zinc Lead Co. 

Baker & Co 

Baiback Smelting & Refining Co. 

Baltimore Copper Works. 

Boston & Colorado Smelting Co. 

Cowles Elect. Smeit. & Aluminum Co. 

Hallowell, John K. 

Kansas City S. & Ref. Co. 

Ledoux & Co. 

Mechanical Gold Extractor Co. 

Orford Copper Co. 

Pennsylvania Salt Mfg. Co. 

Ricketts & Banks. 

Russell Process Co. 

St. Louis Sampling & Testing Works. 

Walburn-Swenson Mfg. Co. 
Mining and Land Companies 
Atlantic Mg. Co. Mollie Gibson Con.Mg. 
Boston & Mont. Mg.Co. & M. Co. 
Central Mg. Co. Osceola Con. Mg. Co. 
Copper Queen Mg. Co. Quebrada R. R. L. & 
Detroit Copper Mg.Co. Cc. Ca, 

Rose Lee Mining Co. 


Eureka Co. 
Tamarack Mg. Co. 


The Shoreham. 


Eureka Co. 
Lewisohn Bros. 
Mathison Sm’lting Co. 


Oilers, Patent 
Powell, Wm., & Co. 


Ore Cars 
StarBoiler & SheetIron Works. 
Truax Manufacturing Co. 
Ore Sacks 
Morrison, 
Ore Testing Works 
Hunt & Robertson. | Ricketts & Banks, 
Snelson, W. H.. Assaying & Engineering Co. 


Packing and Pipe Coverings 
Brandt, Randolph. New York Belting & 
senkins Bros. Packing Co., Ltd. 
Robt. Wyckoff Son, 
Patents 

Catlin, Benj. R. 
Perforated Metals 

Clinton Wire Cloth Co. 

Harrington & King Perforating Oo. 

Mundt & Sons. 
Periodicals Financial Times. 
Arms and Explosives. | {ron & Coal Trades 
El Minero Mexicano. Review. 
Electrical Plant &| Indian Engineering. 

Electrical Industry. | Weekly Bulletin. 
Phosphates 

Creanoim, Paul C. 

Ponospoor-Bronse Smelting Co. 
Picks, Miners’ 

Co. 
Pile Drivers 

Lidgerwood Mfg. Co. 

Bucyrus Steam Shovel and Dredge Co. 


Pipes 
Crummond, M. J. Wyckoff & Sons, A, 


Platinum 
roa, & Co. 
wder 
Rana Co. Laflin & Rand P. Oo, 
Atlantic Dynamite Oo. } Macbeth, J., & Co. 


Printers 
Aloart B. 


Barr Pump. Eng. Co. | McGowan, John H., & 


Blake, Geo. F., Mfg.Co Co. 

Block Co. 

Cameron, A. 8., Steam 
Pump Works. 

Jeanesville [ron Wks. 

Knowles Steam Pum, 


Works. 
Maslin Son, John. 
Publications 
Alltaon Coupon Oo. 
Arms & Exnlosives, 
Bartlett, Wallace A. 
Electrical Plant & 


Pulsometer Steam 


-umv Co 
Stilwell - Bierce 
Smith-Vaile Co. 
Worthington, Henry. 


Financial Times. 
Ir’n& Coal Trades Rev. 
Patentable Inventions. 
Weekly Bulletin. 


Quarrying, Machines 

American Diamond Rock Boring 

Ingersoll-Sergeant Rock Drill Co. 

Rand Drill Co. 

Steam Stone Cutter Co, 

Sullivan Machinery Co. 

Union Wire Rope Tramway Co. 
Quicksilver 

Eureka Co 
Railroad Supplies and Equipment 
Carpenter, Geo. B., Co. Porter. Co. 
Hunt, C. W., Co. Robinson & Orr. 
(See Machinery.) 


Recording Gauges | Edson, Jarvis B. 
Refrigerating Machines 
De la Vergne Ref. Machine Co. 


Regulators, Damper, Heat, Etc. 
Acton, John. Mason Regulator Co. 
Eddy Valve Co. Powell, Wm., & Oo. 


Rock Drills. (See Air Compressor.) 
Roofing 
Berlin [ron Bridge Co.|Penna. Steel Co. 
Lee Composite Co. Phelps, Dodge & Co. 
Pencoyd Bridge and|Scaife, Wm B.,& Sons. 
Conat, Co. 
Rubber Goods 
New Relting Packing Oo., Ltd. 
Sacks, Ore 
Morrison, T. J. 
Screens 
Cinton Wire Cloth Co. 
Harrington King Perforating Co. 
Mundt & Sons. 
Tyler W.8., Wire Works Cr. 
(See Machinery.) 
Screen Plates 
Harrington & King Perforating Co. 
Separators 
Harrison Safety Boiler Works. 
Shaft Sinking 
Poetsch-Soovemith Freesing Co. 
Shoes and Dies 
Chrome Steel Works. | Reliance Steel Co, 
Crescent Steel Co. Sargent Co. 
Pratt & Letchworth, 
Shovels (Steam) 
Steam Shovel Dredge Co. 
Souther & Co. 


Smelting and Refining Works 
Balbach S & Ref. Co. {| Orford Copper Co, 
Baltimore Cop’r Wks. | Penn Lead Co. 
Bos. & Colo. Smelt. Co.| Penna. Salt. Mfg. Co. 
Cookson & Co. Penn Smelting and 
Cowles Smelt&Alu.Co.} Refining Works. 
Kansas CityS.&Ref Phos ohor- Bronse 
Mathison Smelting Smelt 
Steel Rails, Castings, Drill Steel 
Abbott, Jere., & Co. Movre, 8S. L.,& Sons C«, 
Allentown Fdy. & | Pennsylvania SteelCo. 
Mach. Co. Pratt & Letchworth. 
Bethlehem [ron Co. Reliance Steel Co. 
Billings & Spencer Co. | Roberts, A. & P., & Co 
Carbon Steel Co. Robinson & Orr. 
Chester Steel Cast.Co | Sargent Co. 
Chrome Steel Works. | Whitney, A., & Sons. 
Crescent Steel Co. (See Metal Dealers), 


Surgical [Instruments 
Sargent, A. H. & Co. 
anks ; 

Pollock, Wm_B. & Co. 

Scaife, Wm. B. & Sons. 

Star Boiler & Sheet [ron Woras. 
Williams Mfg. Co. 

Telegraph Wires and Cables 
Crescent Insulated Wire & Cable Co, 
Okonite “o., The, Ltd. 

Tents, Wagons, Etc. 

Morrison, T. J. 


ools 
Billings & Spencer Co. 
Pratt & Whitney Co. 
ubes Pollock,Wm. B., & Co. 
Oil Well Supply Co. | Williams Bros. 
Tabing-Rabber 
New York Belting and Packing Co., Ltd. 
Turbines 
Allentown Foundry Machine Oo. 
James Leffel & Co., The. 
Poole, Robt. & Son Co 
Stilwell Bierce & Smith-Vaile Co. 
Valves Jenken Bros. 
Acton, John. Lunkenhbeimer Co, 
Drummond, M. J. | Mason Hegulator Co. 
Eddy Valve Co. Powell, Wu., & C+ 
Bullock, M. C..Mfg.Co. 
Vulcanite Emery Wheels 
New York Beiting and Packing Co., Ltd. 
Washers 
Milton Mfg. Co. 
Waste Oil Filter 
Woodhouse, Rawson, United Ltd. 
Water Purifiers for Boilers 
Stilwell-Bierc: & Smith-Vaile Co. 
Well Drilling Machinery 
American Diamond Rock Boring Co. 
Well Supply Co., Limited. 
Penn Diamond Drill & Mfg. Co. 
Williams Bros. 
Wire Cloth 
Clinton Wire Cloth Co. 
Harrington & King Perforating Co, 
Tvier. ‘V.%., Wire Works, 
Wire Rope and Wire 
Abbott, Jere & Co. 
California Wiro Works. 
Cooper, Hewitt & Co. 
Crescent Insulated Wire & Cable Co. 
Hunt, C W., Co. 
Phelps, Dodge & Co. 
Roebling, J A., & 
Ropeways Syndicate, Ltd. 
Trenton [roa Co. 
& “fz. Co. 
Wire Rope Tramway 
Brown doist. & Coarey. Machine Co. 
California Wire Works. 
Colorado [ron Works, 
Coover, Hewitt & Co 
Hunt, W., Co. 
wood Mfg Co. 
Roebling, J. A., Sons & Co. 
Trenton tron Go. 
Vulcan Iron Works. 


Electrical Industry 
Pyrites 
4 
Skewes, Edward. 
Smith, F. 
Squire, Jos. 
Stoiber, E.G. 
Taylor & Brunton | 
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THE HASENZAHL 
DIAMOND BIT ROCK DRILL 


FOR HAND AND OTHER POWER. 
Brings out Write for Particulars. 
HASENZAHL, 

135 West Second Street, Cincinnati, Ohio. 


HUNT ROBERTSON, 


PINE ST., NEW YORK, 


ANALYSTS ASSAYERS, 


MINING ENGINEERS. 
Specialty Made Copper Metallurgy. 


THE AMERICAN METAL 


LIMITED, 
Wall Street (P. Box 957), NEW YORK. 
114 Laclede Building, ST. LOUIS, MO. 
Copper, Copper Ores and Mattes, Tin, 
Lead, Spelter, Antimony, 

Nickel, Aluminum. 

ADVANCES MADE CONSIGNMENTS. 

AGENTS FOR 


HENRY MERTON Co., London. 
Frankfort-on-Main. 


GRENFELL Sons, Limited, Swansea, Eng. 


SMELTING KEFINING Co., Newark, 


CONSTANT, 
Assayer and Chemist, 


Nos. and Cliff Street, 
NEW YORK. 


Specialties: Check Sampling Ores and Bullion 
Check Assaying, and the Practical 
Treatment Ores. 


THE CONSTANT AUTOMATIC ORE SAMPLER, 
Latest and Best. 


THE COMMON SENSE METHOD 
Dry Concentration Low-Grade Ores. 


Patents for sale England, Canadas, France, 
Germany, Belgium, Austria and Italy. 


Patents will acquired all other countries 
business basis, with local capital each country. 

Correspondence English solicited. 

Local rights use the United States, given under 
and royalty licenses. Address 


JOHN HALLOWELL, Geologist and Mine 
1109 Chamber Commerce Bldg., CHICAGO, ILL., U.S. A. 


SMELTING 
Argo, Colorado. 


OPERATION SINCE 1867, 


Makes specialty treating argentiferous and 
auriferous copper ores, mattes, silver gold ores, 
pyrites and pyritous concentrates containing gold, 
ver and copper. 

Separation and refining gold and silver, copper 
alloys and other rich metallurgical products. 

The highest prices paid that can obtained any 


RICHARD PEARCE, HENRY HANINGTON, 
Manager. Cashier. 


ORFORD COPPER 


COPPER SMELTERS 


Works Constable’s Hook, J., opposite New 
Brighton, Staten Copper Ore, Mattes, Bullion 
purchased. Advances made consignments for refin- 
Bearing Ores and Mattes. 

BELL 


INGOT AND CAKE COPPER. 


President, ROBERT THOMPSON, 
Office, Wall Street, New York. 


BALTIMORE 


Copper Rolling Company 


(THE BALTIMORE COPPER WORKS), 
Office: KEYSER BUILDING, 
BALTIMORE. MD. 
INGOT SHEET 


Mr. RICHARDS, the able editor 
San Francisco magazine, says: 

think Mr. Rothwell’s monetary scheme all 
odds the most rational one yet 


Order copy Universal Bimetallism. 
See Page 18. 


Analytical Chemists Mining Engineers. 


1232 ROOKERY CHICAGO, ILL. 
805 PERRY-PAYNE BLDG., CLEVELAND, 


Assays and Analyses Ores, Metals and Furnace 
Products. Lake Iron Ores Sampled Mine, 
Furnace and Lake Ports. 


ASTINGS, JOHN B., 


Consulting Mining Engineer. 


Office: Broad House, Old Broad London, England. 
Present Address: Boise City, Idaho, 


LEWISOHN BROTHERS, 


BOX 1247. 


AND FULTON STREET, NEW YORK, 


ADVANCES MADE COPPER, MATTE, AND ORES 
AGENTS FOR THE FOLLOWING MINING COMPANIES 


and Montana Consolidated Copper and Silver 
Mining Company, Montana. 

Butte Boston Mining Company, Montana. 

Arizona Copper Company, Arizona. 

Huron Copper Mining Company, Lake Superior, Mich. 


Tamarack Mining Company, Lake Superior, 
Osceola Mining Company, Lake Superior. 
Kearsarge Mining Company, Lake Superior, 
Santa Copper Company, New 
Peninsula Copper Mining Co., Lake Superior, Mich. 


Assayers, Metallurgists 
and Engineers, 


Assay Ores, Metals and Furnace 
ucts kinds. Test working processes all 
classes and determine the best method 
treatment, Analyses chemicals, waters and all 
industrial products. 


RIGKETTS BANKS, 


104 John St., New York. 


ORES TESTED! 


Complete Ore Milling and Testing Works 
making practical working tests ores determine 
Best Method Treatment. Milling, 
urgical and Chemical Processes investigated. 


Assays and Analyses! 


CIRCULARS AND TERMS 


THE VANDENBERGH 


LABORATORY CHEMICAL INDUSTRY 


CHARLES PLATT, Ph. 


Chemical Engineers, Analytical and Consulting 
Chemists. 


New Processes investigated; mineral properties 
prospected and reported assays and analyses 
ores, metals and metallurgical products. 

LABORATORY: 


31-34 LEWIS BLOCK, BUFFALO, 


Established 1845. 

Largest Manufacturers Civil 

Circular Price List showing latest improvements. 


HENRY FROEHLING, 


Chemical and Metallurgical Laboratory. 
12th Street, Richmond, Va. 
Assaysand analyses ores, furnace products, clays, 
limestones, phosphates, waters, coals, oils, gases, etc, 


Price lists analyses application. 
Mines and mineral properties the South examined. 


THE COWLES ELECTRIC SMELTING 
ALUMINUM COMPANY, 


Offer Commercially Pure Aluminum Ingots, Slabs 
Sheet, Wire, and Castings lowest market rates, 


Aluminum Bronze, Aluminum 
Brass, Silver Bronze, 
Silicon Bronze, and 
Manganese Bronze. 


Employees, Note.—Thousands positions were 
secured those who consulted the 
page 


HIGH GRADE HOISTING ENGINES AND DRUMS. 


have some the heaviest plants the world Iron, Copper and Silver Districts States. 


CORLISS ENCINES EXPRESSLY HOISTS 


SEND FOR CATALOGUE. 


Office, Section 21, Mines and Mining Building, 
FAIR, ILL. 


OTHER SPECIALTIES. 
Diamond Core Drills. 


Rock Air Compressors. 


Cable Address: 
“BULLOCK.” 


